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(54) DEVELOPING DEVICE 
(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a device 
capable of uniformly electrifying a developer layer on the 
developer carrier, making the layer thickness definite, 



dispensing with a sealing member for sealing a gap in 
between a developing unit wall and the developer 
carrier, and making its constitution simplified even if it is 
disposed therein. 

SOLUTION: This device is provided with toner feeding 
rotary rollers 4a and 4b in a rotary type for feeding the 




toner to a developing roller 2, on the upper part and the 
lower part corresponding to a position where the 
developing roller 2 is located, while held in contact with 
the roller 2 on a position of the toner hopper 6 side from 
the developing roller 2. In the same time of the above, 

the respective rotary direction of the feeding rollers 4a and 4b, is set so as to become 
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mutually opposite direction, so as to shift the toner lying in between the feeding rollers 4a and 
4b, from the toner hopper 6 side to the developing roller 2 side. 
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* NOTICES * 

Japan Patent Office is not responsible for any 

damages caused by the use of this translation. # . 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] . ■ , ' 

[Claim 1] Developer support which rotates so that a peripheral surface of a side which an one 
component system developer which **(ed) an adjuvant outside if needed [ that it is characterized by 
providing the following ] is electrified in desired polarity, supports, and is held in a development counter 
may move to the upper part from a lower part, A developer which develops a latent image on latent- 
image support using a developer on this developer support that has developer specification-part material 
which regulates a developer on this developer support to predetermined thickness, and was regulated by 
this developer specification-part material The first developer feed zone material which rotates so that 
this developer support may be contacted by developer reservoir side rather than this developer support 
and a development counter wall of the development counter lower part and a field which counters may 
move to a developer stores dept. side The second developer feed zone material which is the developer 
conveyance direction downstream and rotates rather than this first developer feed zone material in the 
direction which is arranged by this developer support, contact, or non-contact rather than this developer 
specification-part material at the upstream, and is different from this first develbper feed zone material 
[Claim 2] A developer of claim 1 characterized by arranging both members so that it may have a gap 
between [ whose ] the above-mentioned first developer feed zone material and the above-mentioned 
second developer feed zone material is the degree in which a developer can pile up. 
[Claim 3] A developer characterized by providing the following Developer support which rotates so that 
a peripheral surface of a side which an one component system developer which **(ed) an adjuvant 
outside if needed is electrified in desired polarity, supports, and is held in a development counter may 
move to the upper part from a lower part In a developer which develops a latent image on latent-image 
support using a developer on this developer support that has developer specification-part material which 
regulates a developer on this developer support to predetermined thickness, and was regulated by this 
developer specification-part material While preparing developer feed zone material of a rotation mold 
which rotates in a hand of cut and this direction of this developer support, contacting this developer 
support, and supplies a developer to this developer support by the upstream of the developer conveyance 
direction from this developer support A developer conveyance member rotated to hard flow above this 
developer feed zone material with a hand of cut of this developer support and this developer feed zone 

material • 
[Claim 4] A developer characterized by providing the following Developer support which rotates so that 
a peripheral surface of a side which an one component system developer which **(ed) an adjuvant 
outside if needed is electrified in desired polarity, supports, and is held in a development counter may 
move to the upper part from a lower part In a developer which develops a latent image on latent-image 
support using a developer on this developer support that has developer specification-part material which 
regulates a developer on this developer support to predetermined thickness, and was regulated by this 
developer specification-part material While preparing developer feed zone material of a rotation mold 
which rotates to hard flow with a hand of cut of this developer support, contacting this developer 
support, and supplies a developer to this developer support by the upstream of the developer conveyance 
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direction from this developer support A developer conveyance member of this developer feed zone 
material caudad rotated in a hand of cut and this direction of this developer support 
[Claim 5] Developer support which rotates so that a peripheral surface of a side which an one 
component system developer which **(ed) an adjuvant outside if needed [ that it is characterized by 
providing the following ] is electrified in desired polarity, supports, and is held in a development counter 
may move to the upper part from a lower part, A developer which develops a latent image on latent- 
image support using a developer on this developer support that has developer specification-part material 
which regulates a developer on this developer support to predetermined thickness, and was regulated by 
this developer specification-part material The first developer feed zone material which rotates so that 
this developer support may be contacted by developer reservoir side rather than this developer support 
and a development counter wall of the development counter lower part and a field which counters may 
move to a developer stores dept. side It is the developer conveyance direction downstream from this first 
developer feed zone material. Rather than this developer specification-part material to the upstream Are 
arranged so that this developer support may be contacted, and the second developer feed zone material 
which rotates in the different direction from this first developer feed zone material is prepared. Said first 
developer feed zone material and the second developer feed zonfe material are constituted using a 
foaming resin member, and it is larger foaming density than foaming density of said second developer 
feed zone material about said first developer feed zone material. , 
[Claim 6] Developer support which rotates so that a peripheral surface of a side which an one 
component system developer which **(ed) an adjuvant outside if needed is electrified in desired 
polarity, supports, and is held in a development counter may move to the upper part from a lower part, 
In a developer which develops a latent image on latent-image support using a developer on this 
developer support that has developer specification-part material which regulates a developer on this 
developer support to predetermined thickness, and was regulated by this developer specification-part 
material The first developer feed zone material which rotates so that this developer support may be 
contacted by developer reservoir side rather than this developer support and a development counter wall 
of the development counter lower part and a field which counters may move to a developer stores dept. 
side, It is the developer conveyance direction downstream from this first developer feed zone material. 
Rather than this developer specification-part material to the upstream Are arranged so that this developer 
support may be contacted, and the second developer feed zone material which rotates in the different 
direction from this first developer feed zone material is prepared. A developer characterized by 
arranging each feed zone material so that the amount of interlocking of said second developer feed zone 
material to said developer support may be made larger than the amount of interlocking of said first 
developer feed zone material. 

[Claim 7] Developer support which rotates so that a peripheral surface of a side which an one 
component system developer which **(ed) an adjuvant outside if needed is electrified in desired 
polarity, supports, and is held in a development counter may move to the upper part from a lower part, 
In a developer which develops a latent image on latent-image support using a developer on this 
developer support that has developer specification-part material which regulates a developer on this 
developer support to predetermined thickness, and was regulated by this developer specification-part 
material The first developer feed zone material which rotates so that this developer support may be 
contacted by developer reservoir side rather than this developer support and a development counter wall 
of the development counter lower part and a field which counters may move to a developer stores dept. 
side, It is the developer conveyance direction downstream from this first developer feed zone material. 
Rather than this developer specification-part material to the upstream Are arranged so that this developer 
support may be contacted, and the second developer feed zone material which rotates in the different 
direction from this first developer feed zone material is prepared. A developer characterized by haying 
constituted said first developer feed zone material and the second developer feed zone material using a 
foaming resin member, and a resin thick twist of said first developer feed zone material thickening resin 
thickness of said second developer feed zone material. 

[Claim 8] Developer support which rotates so that a peripheral surface of a side which an one 
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component system developer which **(ed) an adjuvant outside if needed is electrified in desiried 
polarity, supports, and is held in a development counter may move to the upper part from a lower part, 
In a developer which develops a latent image on latent-image support using a developer on this 
developer support that has developer specification-part material which regulates a developer on this 
developer support to predetermined thickness, and was regulated by this developer specification-part 
material The first developer feed zone material which rotates so that this developer support may be 
contacted by developer reservoir side rather than this developer support and a development counter wall 
of the development counter lower part and a field which counters may move to a developer stores dept. 
side, It is the developer conveyance direction downstream from this first developer feed zone material. 
Rather than this developer specification-part material to the upstream A developer characterized by 
having been arranged so that this developer support may be contacted, having prepared the second 
developer feed zone material which rotates in the different direction from this first developer feed zone 
material, and making a support shaft of said first developer feed zorie material thicker than a support 
shaft of said second developer feed zone mater • 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation . 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. \ 



DETAILED DESCRIPTION . 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the developer df image 
formation equipments, such as a copying machine, facsimile, and a printer, and relates to the developer 
which desired polarity is electrified and uses for the development of a latent-image support top latent 
image in detail the one component system developer which **(ed) the adjuvant outside if needed. 
[0002] 

[Description of the Prior Art] In the image formation equipment which forms a latent image on image 
support and visualizes this with a developer, the developer using points, such as a miniaturization of a 
developer, low-cost-izing, and high-reliability, to an one component system developer is advantageous. 
When colorizing especially, it is more advantageous than d magnetic one component system developer 
at the point that it is highly transparent to use a nonmagnetic one component system developer. What 
has the developer support conveyed in accordance with the predetermined circulation path which 
supports an one component system. developer on the surface, and includes a development field as a 
developer using an one component system developer, the reservoir which stores an one component 
system developer, and a developer supply means to supply the one component systetn developer which 
contacts this developer support and is stored by this developer reservoir to this development developer 
support is known (for example, refer to JP,60-229057,A and JP,6 1-42672, A). 

[0003] and also various-kinds-make the proposal for making [ many ] the amount of developers per 
[ which is supported on the above-mentioned developer support ] unit area in this kind of developer — 
****** p or exam pie, these people use developer support previously from the dielectric section 
distributed in minute area regularly [ the surface ] or in irregular as developer support, and the grounded 
current carrying part. In the contact section with the developer feed zone material which rotates in the 
location which contacts on this developer support and its surface Frictional electrification of the one 
component system developer is carried out, and frictional electrification of said dielectric section is 
carried out with developer feed zone material and an one component system developer, and much 
minute electric fields are formed near [ said ] the developer support surface. By this minute electric field 
The developer which make transfer "an one component system developer to developer support from 
developer feed zone material, and a multilayer is made to support on developer support was proposed 
(JP,4-127177,A). The plan and drawing 9 (b) which show a part of surface of the developing roller as 
developer support in the example of the developer which drawing 9 (a) requires for this proposal are an 
X-X cross section in this drawing (a). As for this developing roller, the grounded current carrying part 
51 and the dielectric section 52 which consists of dielectric materials have the surface over which it was 
regularly distributed in minute area, and the minute electric field expressed with the line of electric force 
shown in this drawing (b) are formed. The proposal of such a developer is made in view of the following 
backgrounds. 

[0004] For example, as for the toner coating weight on developer support, in the development method 
using a nonmagnetic one component system developer (henceforth a toner), it is desirable on image 
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support for about two 0.5 - 0.7 mg/cm toner coating weight to be what is obtained, respectively on about 
two 0.6 - 1.0 mg/cm toner coating weight and a transfer paper. The tQner coating weight on this image 
support and a transfer paper is influenced by not only the toner coating weight on developer support but 
the relative velocity of the image support and developer support in a development field. However* 
according to this kind put in practical use conventionally of developer, since one layer and coating 
weight had few toner layers on developer support, the toner coating weight on developer support was 
- 0.5 mg/cm2, and in order to obtain the toner coating weight of the request by the above image support 
up etc., the speed of developer support needed to be set up by 2 to 4 times the speed of image support. 
Thus, since the lack of toner coating weight on developer support is covered, in setting up rotation of 
developer support highly, when improvement in the speed of image formation speed is not only difficult, 
but develops the solid section, it also generates the. phenomenon of the "toner back end approach" to 
which the concentration of the back end section of an image becomes high. Although this phenomenon 
was not a big problem by monochrome image, in the color picture, in order to penetrate a toner and to 
carry out vision of the color, concentration became deep in the back end section, and, especially in the 
case of the heavy image, the fault of becoming different colors had arisen. 

[0005] In order to obtain desired toner coating weight by the image support up etc., without generating 
the phenomenon of such "toner back end approach", while bringing the speed of developer support close 
to the speed of image support, that is, bringing it close to uniform development, it is required to make 
[ many ] toner coating weight to a developer support top as compared with the former. In order to secure 
mostly sufficient toner coating weight on image support or a transfer paper in uniform development, 
specifically, it is necessary to make toner coating weight on developer support into 1.0 mg/cm2 at least 
by the contact developing-negatives method with sufficient development effectiveness by the non- 
contact developing-negatives method at least 0.8 mg/cm2 and development effectiveness are bad. In 
order to obtain the toner coating weight on such developer support, it needed to carry out to more than 
two-layer, i.e., multilayer toner thickness. And since it also became causes, such as aggravation of 
development transition, natural-complexion dirt, and resolution deterioration, when the non-charged 
toner and the reverse electrification toner were contained in the toner layer on the developer support 
conveyed to a development field, to form the toner layer which tends to become the lack of 
electrification and which all the toners of a toner layer also including the toner of the management of the 
toner layer on developer support were charged, and was stabilized by the amount distribution of toner 
electrifications was desired. Moreover, the amount of average electrifications of a toner was wanted to 
become within the limits of 5-1 Omicroc/g. 

[0006] Then, the above-mentioned developer is proposed as a developer which can form the multilayer 
toner layer by which the amount of electrifications was stabilized on developer support. Since according 
to the developer concerning this proposal an one component system developer is transferred to 
developer support from developer feed zone material and the multilayer was made to support on 
developer support by the minute electric field formed on developer support, the multilayer toner layer by 
which the amount of electrifications was stabilized could be formed on developer support, and 
stabilization of a system and improvement in image quality were attained. 
[0007] 

[Problem(s) to be Solved by the Invention] By however, the minute electric field formed on developer 
support which was mentioned above In the 1 component developer which make transfer an one 
component system developer to this developer support from developer feed zone material, and a 
multilayer is made to support on this developer support When the above-mentioned developer feed zone 
material 4 and the above-mentioned developer support 2 are rotating in this direction, When rotating to 
the countercldckwise rotation as shown in drawing 10 , for example, a part of one component system 
developer supplied to this developer support 2 side from the above-mentioned developer reservoir 6 
Without passing through the field where this developer feed zone material 4 and this developer support 
contact, it is suddenly conveyed on this developer support 2, and there is a possibility that a developer 
layer may be formed of the developer specification-part material 3. Thus, after the developer was 
conveyed, it was in the condition with inadequate factional electrification, and since a developer layer 
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was moreover more thickly formed on this developer support s, there was fault that there was a 
possibility that development nonuniformity and developer scattering may arise. 
[0008] Moreover, when a developer was consumed so much by solid development, amount of supply 
sufficient in one developer supply actuation was not obtained, and if developer support did not pass 
through a developer supply field several. times, desired thickness and the desired amount of 
electrifications were not able to be obtained. 

[0009] moreover, as shown in drawing 1 1 , when this developer feed zone material 4 rotates clockwise 
and it is rotating in the direction in which this developer feed zone material 4 differs from the developer 
support 2 mutually Since the one component system developer supplied to this developer support 2 side 
from this developer reservoir 6 is conveyed to the field to which the lower part of this developer feed 
zone material 4 is passed, and this developer feed zone material 4 and this developer support 2 contact, 
electrification of the developer supported by this developer support 2 is carried out to homogeneity. 
However, since.the seal device 10 of a ********** sake is not on i y nee d e( i, but the burden placed on 
this seal device 10 became large so that the developer conveyed in this developer support 2 lower part 
may not disperse from between this developer support 2 and development counter walls in this case, 
there was a trouble that the fault that the device of a **********' sake will become complicated 
certainly produced this developer. In addition, the above-mentioned fault may be produced from 
developer feed zone material by the minute electric field which were mentioned above and which are 
formed on developer support not only in the developer which transfers an one component system 
developer to developer support. 

[0010] Though the seal member which this invention is made in view of the above-mentioned trouble, 

and the place made into the first purpose can attain electrification equalization of the developer layer on 

developer support and fixed-ization of thickness in the developer which uses an one component system 

developer, and carries out the seal of the gap of a development counter wall and developer support is 

made unnecessary and prepared, it is offering the developer which can simplify the configuration. 

Moreover, the place made into the second purpose is offering the developer which can prevent 

generating with insufficient developer supply certainly by supplying a developer to up to developer 

support certainly in one supply actuation, even if a developer is consumed so much by solid 

development. 

(The following, margin) 

[001 1] [ 0.2mm or more and 2.0mm or less ] 

[Means for Solving the Problem] Developer support which rotates so that a peripheral surface of a side 
which claim 1 thru/or a developer of 10 electrify an one component system developer which **(ed) an 
adjuvant outside if needed in desired polarity, supports it, and is held in a development counter may 
move to the upper part from a lower part, It is the developer which develops a latent image on latent- 
image support using a developer on this developer support that has developer specification-part material 
which regulates a developer on this developer support to predetermined thickness, and was regulated by 
this developer specification-part material. 

[0012] In order to attain the first purpose of the above, in this basic configuration a developer of claim 1 
The first developer feed zone material which rotates so that this developer support may be contacted by 
developer reservoir side rather than this developer support and a development counter wall of the 
development counter lower part and a field which counters may move to a developer stores dept. side, It 
is characterized by being the developer conveyance direction downstream and preparing the second 
developer feed zone material which rotates in the direction which is arranged by this developer support, 
contact, or non-contact rather than this developer specification-part material at the upstream, and is 
different from this first developer feed zone material rather than this first developer feed zone material. 
[0013] Furthermore, it is characterized by a developer of claim 2 arranging both members so that it may 
have a gap between [ whose ] the above-mentioned first developer feed zone material and the above- 
mentioned second developer feed zone material is the degree in which a developer can pile up in a 
developer of claim 1 . 

[0014] Moreover, a developer of claim 3 is the upstream of the developer conveyance direction from 
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this developer support in the above-mentioned basic configuration. While preparing developer feed zone 
material of a rotation mold which rotates in a hand of cut and this direction of this developer support, 
and supplies a developer to this developer support, contacting this developer support It is characterized 
by a hand of cut of this developer support and this developer feed zone material preparing a developer 
conveyance member rotated to hard flow above this developer feed zone material. 
[00 1 5] Moreover, it is characterized by preparing a developer conveyance member of this developer 
feed zone material caudad rotated in a hand of cut and this direction of this developer support, while a 
developer of claim 4 is the upstream of the developer conveyance direction, and contacted this developer 
support from this* developer support in the above-mentioned basic configuration, and preparing 
developer feed zone material of a rotation mold which rotates a hand of cut of this developer support to 
hard flow, and supplies a developer to this developer support. 

[0016] In order to attain the second purpose of the above, a developer of claim 5 The first developer feed 
zone material which rotates so that this developer support may be contacted by developer* reservoir side 
rather than this developer support and a development counter wall of the development counter lower 
part and a field which counters may move to a developer stores dept. side in the above-mentioned basic 
configuration, It is the developer conveyance direction downstream from this first developer feed zone 
material. Rather than this developer specification-part material to the upstream Are arranged so that this 
developer support may be contacted, and the second developer feed zone material which rotates in the 
different direction from this first developer feed zone material is prepared. It is characterized by having 
constituted said first developer feed zone material and the second developer feed zone material using a 
foaming resin member, and constituting said first developer feed zone material so that it may have larger 
foaming density than foaming density of said second developer feed zone material. 
[0017] Moreover, a developer of claim 6 contacts this developer support by developer reservoir side 
rather than this developer support in the above-mentioned basic configuration. The first developer feed 
zone material which rotates so that a development counter wall of the development counter lower part 
and a field which counters may move to a developer stores dept. side, It is the developer conveyance 
direction downstream from this first developer feed zone material. Rather than this developer 
specification-part material to the upstream Are arranged so that this developer support may be contacted, 
and the second developer feed zone material which rotates in the different direction from this first 
developer feed zone material is prepared. It is characterized by arranging each feed zone material so that 
the amount of interlocking of said second developer feed zone material to said developer support may be 
made larger than the amount of interlocking of said first developer feed zone material. 
[001 8] Moreover, a developer of claim 7 contacts this developer support by developer reservoir side 
rather than this developer support in the above-mentioned basic configuration. The first developer feed 
zone material which rotates so that a development counter wall of the development counter lower part 
and a field which counters may move to a developer stores dept. side, It is the developer conveyance 
direction downstream from this first developer feed zone material. Rather than this developer 
specification-part material to the upstream Are arranged so that this developer support may be contacted, 
and the second developer feed zone material which rotates in the different direction from this first 
developer feed zone material is prepared. Said first developer feed zone material and the second 
developer feed zone material are constituted using a foaming resin member, and it is characterized by a 
resin thick twist of said first developer feed zone material thickening resin thickness of said second 
developer feed zone material. 

[0019] Moreover, a developer of claim 8 contacts this developer support by developer reservoir side 
rather than this developer support in the above-mentioned basic configuration. The first developer feed 
zone material which rotates so that a development counter wall of the development counter lower part 
and a field which counters may move to a developer stores dept. side, It is the developer conveyance 
direction downstream from this first developer feed zone material. Rather than this developer 
specification-part material to the upstream It is arranged so that this developer support may be contacted, 
and the second developer feed zone material which rotates in the different direction from this first 
developer feed zone material is prepared, and it is characterized by making a support shaft of said first 
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developer feed zone material thicker than a support shaft of said second developer feed zone material 
[0020] Moreover, a developer of claim 9 pontacts this developer support by developer reservoir side 
rather than this developer support in the above-mentioned basic configuration. The first developer feed 
zone material which rotates so th#t a development counter wall of the development counter lower part 
and a field which counters may move to a developer stores dept. side, It is the developer conveyance 
direction downstream from this first developer feed zone material. Rather than this developer 
specification-part material to the upstream Are arranged so that this developer support may be contacted, 
and the second developer feed zone material which rotates in the different direction from this first 
developer feed zone material is prepared. For a velocity ratio of said first developer feed zone material 
to said developer support, ******** 0 n said developer support Scraping, It is characterized by being the 
degree which can be conveyed in a development counter, and having set or less to one, being the degree 
which can supply sufficient quantity of a developer which can be charged on said developer support, and 
setting a velocity ratio of said second developer feed zone material to said developer support or less to 
one. 

[0021] Furthermore, in claims 1, 3, 4, 5, 6, 7, and 8 or a developer of 9, a developer of claim 10 takes up, 
a crevice between the above-mentioned developer support and a development counter wall of the 
development counter lower part, and is characterized by preparing a seal member which prevents 
developer scattering from this crevice. . • 

[0022] In order to attain the first purpose of the above, claim 1 1 thru/or a developer of 14 Developer 
support conveyed to a development field which an one component system developer which **(ed) aEn 
adjuvant outside, if needed is electrified in desired polarity, supports, and counters latent-image support, 
It has developer specification-part material which regulates a developer which is supported on this 
developer support and conveyed to this development field Jx> predetermined thickness. In a developer 
which develops a latent image on latent-image support using a developer on this developer support 
regulated by this developer specification-part material It contacts or approaches from a developer 
reservoir side to this developer support, respectively, and has a basic configuration which prepared the 
first and second developer feed zone material which rotates so that a developer by the side of this 
developer stores dept. may be moved to this developer support side through a respectively mutual 
opposite field. 

[0023] Especially, a developer of claim 1 1 is characterized by preparing the above-mentioned first and 
second developer feed zone material so that a closest-approach gap in this mutual opposite field may 
become more than the following minimum and a thing within the limits below a maximum in the above- 
mentioned basic configuration. Namely, also when developer consumption by development inclines 
toward one side by longitudinal direction of the above-mentioned developer support, a minimum of the 
above-mentioned range Deviation of the above-mentioned amount of developers in a field can be 
suppressed to a degree from which the amount of supply developers to the above-mentioned developer 
support does not become an ununiformity by the above-mentioned developer support longitudinal 
direction. It is the minimum gap which can secure developer inflow from the above-mentioned 
developer reservoir side to a field inserted into both developer feed zone material and developer support. 
A maximum of the above-mentioned range moreover, a developer pressure in a field inserted into both 
the above-mentioned developer feed zone material and developer support Developer feed zone material 
of the developer conveyance direction downstream adhere to the developer support surface and 
according to the above-mentioned developer support among the above 1st and the 2nd developer feed 
zone material, It is the greatest gap which can acquire restraining force over return of a developer from 
this field through the above-mentioned closest-approach gap section to the above-mentioned stores dept. 
side securable for a degree to which the amount of developers which passes contact to this developer 
support or the contiguity section does not become unstable. 

[0024] Moreover, a developer of claim 12 is characterized by establishing a voltage impression means to 
form the potential difference which forms electric field of sense to which a developer charged in desired 
polarity towards a developer feed zone material side of another side between the above 1st and the 2nd 
developer feed zone material from a developer feed zone material side of the developer conveyance 
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direction upstream by the above-mentioned developer support is moved in the above-mentioned basic 
configuration. 

[0025] Moreover, in the above-mentioned basic configuration, a developer of claim 13 is characterized 
by setting up the length of both developer specification-part material so that contact width' of face or 
contiguity width of face may become large rather than developer feed zone material of another side. [ as 
opposed to this developer support in a direction of developer feed zone material of the developer 
conveyance direction upstream by the above-mentioned developer support ] 

[0026] A developer of claim 14 is set in the above-mentioned basic configuration. Moreover, as above- 
mentioned first and second developer feed zone material It sets on this developer support cross direction 
outside rather than the this first and second developer feed zone material using a thing of width of face 
narrower than width of face of the above-mentioned developer support. Specification-part material 
which regulates migration of a developer on this developer support to this developer support cross 
direction outside the first and second developer feed zone material in the developer conveyance 
direction by the above-mentioned developer support — it is characterized by preparing over a portion 
when each contacts or approaches to this developer support. 

[0027] In a developer of claim 1, a developer is conveyed by a developer conveyance means held in a 
developer stores dept. between the first developer feed zone material and the second developer feed zone 
material. A conveyed developer moves to a developer support side between the first developer feed zone 
material and the second developer feed zone material. And the second developer feed zone material 
regulates a developer to some extent, before lamination of the developer supported with a surface of 
action of the first developer feed zone material and developer support on developer support is carried out 
by developer specification-part material. Moreover, this second developer feed zone material passes the 
opposite section of this second developer feed zone material and developer support, it moves a 
developer which moved above this second developer feed zone material, without being supported on 
developer support so that it may return to a developer stores dept. side, and lamination is made not to be 
carried out by developer specification-part material. On the other hand, this first developer feed zone 
material is the surface of action of developer support and this first developer feed zone material, and 
fails to scratch a developer which remained on developer support after development termination while it 
supplies a developer which is not charged [ which was conveyed between these second developer feed 
zone material ] on developer support. Furthermore, a developer which this first developer feed zone 
material failed to scratch caudad is moved so that it may return to a developer stores dept. side. 
[0028] In a developer of claim 2, developer **** is formed by developer conveyed from a developer 
reservoir side between the above-mentioned second developer feed zone material and the first developer 
feed zone material. Furthermore, it moves above the second developer feed zone material, without being 
supported on developer support, and a developer returned to a developer stores dept. side by this second 
developer feed zone material and a developer which failed to be scratched by this first developer feed 
zone material from developer support after development, and was returned to a developer stores dept. 
side are also supplied to developer ****. 

[0029] In a developer of claim 3, developer feed zone material in contact with developer support rotates 
in a hand of cut and this direction of developer support which are rotated so that a peripheral surface of a 
side held in a development counter may move to the upper part from a lower part, and supplies a 
developer to developer support. On the other hand, with a hand of cut of developer support and 
developer feed zone material, by rotating to hard flow, a developer conveyance member prepared above 
developer feed zone material conveys between developer feed zone material and developer conveyance 
members, and moves a developer conveyed at this feed zone material side to a developer support side 
with a developer conveyance means which it has in a developer reservoir. Moreover, it passes through 
between a developer conveyance member and developer support, and without making it pile up in the 
upper part of a developer conveyance member, a developer which moved above a developer conveyance 
member, without being supported on developer support is conveyed so that it may return to a developer 
reservoir side smoothly. It prevents that a developer which was not supported on developer support is 
superfluously stuffed by this between developer specification-part material which is in contact with the 
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developer support surface and this surface. And since a developer which intervenes between a developer 
conveyance member and developer feed zone material is certainly conveyed on developer support by 
rotation of these each part material, amounts of a developer supplied on developer support do not run 
short. 

[0030] In a developer of claim 4, developer feed zqne material in contact with developer support rotates 
to a hand of cut and hard flow of developer support which are rotated so that a peripheral surface of a 
side held in a development counter may move to the upper part from a lower part, and supplies a 
developer to developer support. On the other hand, developer feed zone material is prepared caudad, and 
a developer conveyance member rotated in at hand of cut and this direption of developer support conveys 
between developer feed zone material, and moves a developer to a developer stores dept. side at a 
developer support side. Moreover, a developer conveyed under the develbper conveyance member 
through between developer support and developer conveyance members is conveyed so that it may 
return to a developer reservoir side. Thereby, a developer with which a developer conveyance member 
failed to be scratched caudad prevents that a developer conveyance member piles up as it is caudad. And 
since a developer which intervenes between a developer conveyance member and developer feed zone 
material is certainly conveyed on developer support by rotation of these each part material, amounts of a 
developer supplied on developer support do not run short. 

[0031] In a developer of claim 5, a developer scraping function is raispd about the first developer feed . 
zone material by making foaming density of the second developer feed zone material larger than the first 
developer feed zone material. Moreover, it is made to pass a developer made to pile up in a field 
surrounded by tl>e first developer feed zone material, the second developer feed zone material, and 
developer support through the contact section of the second developer feed zone material and developer 
support about the second developer feed zone material, an£ circulation of a developer in a developer is 
promoted, and frictional electrification effectiveness is raised. 

[0032] In a developer of claim 6, driving torque is reduced about the first developer feed zone material 
by making the amount of interlocking of the second developer feed zone material to developer support 
larger than the amount of interlocking of the first developer feed zone material. Moreover, while 
carrying out frictional electrification of the developer which passes the contact section with developer 
support about the second developer feed zone material efficiently; the amount of supply on developer 
support before developer specification-part material passage is optimized. 

[0033] In a developer of claim 7, when thickness of the second developer feed zone material also 
thickens a thick twist of the first developer feed zone material, elastic force of a thick portion is 
weakened about the first developer feed zone material, and developer scraping effectiveness on 
developer support after development is raised further. Moreover, it is made to stick elastically on the 
above-mentioned developer support about the second developer feed zone material, and developer 
electrification / supply effectiveness is raised further. 

[0034] In a developer of claim 8, deflection and a deflection of a support shaft of the first developer feed 
zone material which.scratch a developer which remained on developer support after development are 
mitigated by making a support shaft of the first developer feed zone material thicker than a support shaft 
of the second developer feed zone material. 

[0035] In a developer of claim 9, since a velocity ratio of the first developer feed zone material to 
developer support is the degree which can convey development ******** on developer support in 
scraping and a development counter at least, conveyance effectiveness which conveys scraping 
effectiveness and a scratched developer of development ******** on developer support in a 
development counter is maintainable. Moreover, unlike a case where it is set as a larger velocity ratio 
than 1, it can prevent that a developer is superfluously supplied on developer support after passing the 
contact section of developer support and the first developer feed zone material by making 1 into a 
maximum. Moreover, since a velocity ratio of the second developer feed zone material to developer 
support is the degree which can supply sufficient quantity of a developer which can be charged on 
developer support at least, developer supply effectiveness and electrification effectiveness to a developer 
support top are maintainable. Moreover, unlike a case where it is set as a larger velocity ratio than 1, it 
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can prevent that a developer is superfluously supplied on developer support after passing the contact 
section of developer support and the first developer feed zone material by making 1 into a maximum. 
[0036] In a developer of claim 10, developer scattering from this crevice is prevented by closing with a 
seal member which carries out the seal of the crevice between the above-mentioned developer support 
and a development counter wall of the development counter lower part. Moreover, a developer with 
which the above-mentioned first developer feed zone material failed to be scratched caudad is'moved so 
that the first developer feed zone material may return to a developer stores dept. side, and it is made for 
an overpressure by developer not to be applied to said seal member. 

[0037] In claim 1 1 thru/or a developer of 14, it moves to a developer support side through an opposite 
field between both developer feed zone material by first and second rotations of developer feed zone 
material, and a developer by the side of a developer stores dept. is supplied to the surface of developer 
support. Thus, developer feed zone material of the developer conveyance direction downstream adhere 
to developer support among supplied developers, and according to the above-mentioned developer 
support among the above 1st and the 2nd developer feed zone material, A developer which passed 
contact to this developer support or the contiguity section is regulated by predetermined thickness by 
developer specification-part material, and is conveyed to a development field which counters with 
latent-image support by developer support further, and development of this latent-image support top 
latent image is presented with it. 

[0038] Here, a developer was supplied to a field surrounded by both the above-mentioned developer 
feed zone material and developer support by this both developer feed zone material from a developer 
reservoir side, and predetermined ******** has arisen. This ******** can perform factional 
electrification of a developer between both developer feed zone material or developer support good. 
[0039] moreover, right child developer feed zone material since it rotates so that the above-mentioned 
first and second developer feed zone material may move a developer by the side of this developer stores 
dept. to a developer support side through a respectively mutual opposite field — a surface portion into 
which contact ****** with each developer support passed the contiguity section separates from 
developer support, and moves to a developer stores dept. side. By this migration, this contact ****** 
can move a developer which has not adhered to the developer support surface which exists near the 
surface portion immediately after passing the contiguity section to a developer stores dept. side. 
Therefore, a developer which conveyance to a development field is regulated and stops at the above- 
mentioned developer specification-part material among the above 1st and the 2nd developer feed zone 
material near the developer feed zone material of the developer conveyance direction downstream by the 
above-mentioned developer support is returned to a developer stores dept. side by developer feed zone 
material of this developer conveyance direction downstream. Moreover, from a development support 
surface portion which passed through a development field and has returned in a development counter, a 
developer which failed to be scratched by developer feed zone material of another side, for example is 
returned to a developer stores dept. side by developer feed zone material of this another side. 
[0040] And a setup of a closest-approach gap [ in / on a developer of claim 1 1 and / an opposite field of 
the above-mentioned first developer feed zone material and the second developer feed zone material ] 
Since it is what can fully secure developer inflow from the above-mentioned developer reservoir side to 
a field inserted into both developer feed zone material and developer support, Also when developer 
consumption by development inclines toward one side by longitudinal direction of the above-mentioned 
developer support, deviation of the amount of developers in the above-mentioned field can be 
suppressed to a degree from which the amount of supply developers to the above-mentioned developer 
support does not become an ununiformity by the above-mentioned developer support longitudinal 
direction. 

[0041] Furthermore, since a setup of the above-mentioned closest-approach gap is also what can acquire 
sufficient restraining force over return of a developer from the above-mentioned field through this 
closest-approach gap section to a developer stores dept. side, it can secure sufficient developer pressure 
in the above-mentioned field. Therefore, it can adhere to the developer support surface and the amount 
of developers which passes contact to developer feed zone material of the developer conveyance 
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direction downstream by the above-mentioned developer support and this developer support or the 
contiguity section among the above 1st ajid the 2nd developer feed zone material can be stabilized. 
[0042] Moreover, in a developer of claim 12, the potential difference is formed between the above 1st 
and the 2nd developer feed zone, material with a voltage impression means, and electric field of sense to 
which a developer charged in desired polarity towards a developer feed zone material side of another 
side from a developer feed zone material side of the developer conveyance direction upstream by the 
above-mentioned developer support is moved are formed. Only a developer charged in desired polarity 
in a field inserted into the first and second developer feed zone material by this electric field is sent into 
a developer support side of another side, and a developer charged in being un-charged or reversed 
polarity is sent to a developer feed zone material side of the above-mentioned developer conveyance 
direction upstream. A developer, sent into a developer support pair side of above-mentioned another side 
has high probability sent to contact to developer support, or the contiguity section by this developer 
support as it is,. and after frictional electrification of most developers sent in this way is carried out in 
connection with passing this contact or the contiguity section, it is conveyed by developer support at a 
developer specification-part material side. On the other hand, if a developer sent to a developer feed 
zone material side of the above-mentioned developer conveyance direction upstream does not pass 
contact or the contiguity section of developer support of above-mentioned another side to developer 
support further after it is sent to contact to developer support, or the contiguity section by this developer 
feed zone material and frictional electrification is carried out here, it is not conveyed at a developer 
specification-part material side. While conveying intensively promptly a developer charged in desired 
polarity by this in a field inserted into the first and second developer feed zone material to a developer 
specification-part material side After a developer charged in being un-charged or reversed polarity in 
this field is charged in desired polarity by making an opportunity contacting developer feed zone 
material and developer support, and carrying out frictional electrification increase, it is conveyed to a 
developer specification-part material side. 

[0043] Moreover, in a developer of claim 13, contact width of face or contiguity width of face is larger 
than developer feed zone material of another side. [ as opposed to this developer support in a direction 
of developer feed zone material of the developer conveyance direction upstream by the above- • 
mentioned developer support ] Here, a pressure of a developer is high and, as for a field across which it 
faced between the first and second developer feed zone material, a developer tends to blow off outside in 
a developer support cross direction edge. Unlike a developer of claim 13, if the first and second length 
of the cross direction of developer feed zone material is mutually equal or the developer feed zone 
material of the developer conveyance direction upstream by developer support is longer, what goes to an 
edge of developer specification-part material into a developer which blew off from an edge will arise. If 
the condition that a developer falls on on an edge at which developer support is in contact with 
developer specification-part material is continued, a developer will go to a crosswise outside along with 
developer specification-part material, will begin to leak out of a developer, and will pollute the inside of 
equipment. In a developer of claim 13, since width of face of the contact or the contiguity section is 
long, a direction where a developer blows off is restricted to the conveyance direction upstream of the 
above-mentioned developer. [ as opposed to developer support in a direction of developer feed zone 
material located in the conveyance direction downstream of a developer by developer support ] In 
addition, a developer which blew off to the above-mentioned developer conveyance direction upstream 
returns to a developer stores dept. which **** to this upstream. 

[0044] Moreover, in a developer of claim 14, a field across which it faced between the first and second 
developer feed zone material has a high pressure of a developer, and a developer tends to leak and come 
out of it to a crosswise outside in an edge of this field. This migration of a developer which is going to 
leak and come out is regulated by specification-part material on a developer support cross direction 
outside rather than the first and second developer feed zone material. 
(The following, margin) 
[0045] 

[Embodiment of the Invention] One operation gestalt which applied this invention to the 
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electrophotography copying machine (henceforth a copying machine) which is image formation 
equipment hereafter is explained. 

[Operation gestalt 1] The schematic diagram of the copying machine which drawing 2 requires for this 
operation gestalt, and drawing 1 show the abbreviation cross section of the nonmagnetic 1 component 
developer used for this copying machine. In drawing 2 , this copying machine writes in an electrostatic 
latent image with an aligner 22, after electrifying the photo conductor drum 1 as latent-image Support 
with electrification equipment 2 1 . After that, with a developer 23, development is performed and a toner 
image is formed on the photo conductor drum 1. A toner image is imprinted on the transfer paper as 
imprint material by imprint / conveyance member 24 after this, and a transfer paper is fixed to the toner 
image on a transfer paper with the heat or pressure of an anchorage device 25. The transfer paper with 
which it was fixed to the toner image is discharged on a paper output tray 26. And the toner of the 
imprint remainder on the photo conductor drum 1 fails to be scratched with cleaning equipment 27, and 
is again used for image formation. 

[0046] In drawing 1 , the toner hopper 6 as a toner stores dept. is formed in the interior of this developer 
23. The developing roller 2 as developer support which rotates with the rotational speed of about 220 
mm/sec in the drawing Nakaya mark direction The grounded current carrying part 51 and the dielectric 
section 52 which consists of dielectric materials like the developing roller shown in above-mentioned 
drawing 9 It has the surface over which it was regularly distributed in minute area, and the minute 
electric field called the micro field are formed between the toner and the current carrying part in which 
the charge of reversed polarity was accumulated at this dielectric section 52. And to this developing 
roller 2, rather than the location where it is a hopper 6 side, and the developing roller 2 is supported to 
revolve, it is parallel to a developing roller 2, and bottom feed roller 4b which consists of a foaming 
polyurethane rubber as first developer feed zone material so that it may contact is arranged by the 
gravity direction lower part. Bottom [ this ] feed roller 4b is arranged in the condition of having eaten 
away about 1mm, in the surface of action with a developing roller 2, and the field which contacts 
mutually moves to hard flow by about 0.8X of the rotational speed of a developing roller 2. 
Furthermore, to the developing roller 2, rather than the location where it is a hopper 6 side, and the 
developing roller 2 is supported to revolve, it is parallel to a developing roller 2, and feed roller when 
consisting of foaming polyurethane rubber as second developer feed zone material so that it may contact 
4a is arranged also in the gravity direction upper part, besides, in a surface of action with a developing 
roller 2, feed roller 4a is consumed about 0.8mm, and is ****** - it is arranged in the condition and the 
field which contacts mutually moves in this direction by about 1.2X of the rotational speed of a 
developing roller 2. Moreover, the lamination blade 3 which has elasticity is in contact with the 
developing roller 2 from trailing by field contact as developer specification-part material to rotation of a 
. developing roller 2. 

[0047] The toner 7 in the above-mentioned hopper 6 is sent to a developing-roller 2 side by the agitator 
5, as the arrow head of void among drawing 3 shows, it moves, and it is incorporated from between top 
feed roller 4a and bottom feed roller 4b. It is top feed roller 4b*s contacting a developing roller 2, and 
rotating, and the dielectric section 52 of a developing roller 2 and frictional electrification of a toner 7 
are performed, and the electrified toner 7 is supported by the multilayer on a developing roller 2 by the 
minute close electric field on a developing roller 2. And to rotation of a developing roller 2, the free end 
of the lamination blade 3 contacts a developing roller 2, is accustomed to proper toner thickness, and is 
conveyed in a development region. And development is performed by transferring a toner 7 to the photo 
conductor drum 1 on which the latent image was written in with the above-mentioned aligner 22. On the 
other hand, bottom feed roller 4b scratches the toner 7 on the developing roller 2 after ending 
development, carries out frictional electrification of the toner 7 again, and is supplied on a developing 
roller 2. In addition, the rotational speed of the photo conductor drum 1 is 200 mm/sec, and is rotated in 
the drawing Nakaya mark direction. 

[0048] In this operation gestalt, the toner 7 sent by the agitator 5 among the vertical feed rollers 4b and 
4a from the hopper 6 always builds toner **** with the above-mentioned developer 23 between them. 
For this reason, even if it forms a solid image continuously, since a toner 7 is always supplied on these 
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toner ****** developing rollers 2, the fall of the image concentration depended insufficient [ toner 
supply ] does not arise. Moreover, since the toner 7 which is going to enter into the lower part of the 
lamination blade 3 by rotation of top feed roller 4a is returned to a hopper 6 side, the necessity of a toner 
7 stopping collecting on the lower part of the lamination blade 3, and forcing the lamination blade 3 on a 
developing-roller 2 side, with strong contact pressure is lost, and toner thickness can always be kept 
constant using the lamination, blade 3 of a simple device. In order to prevent toner scattering from a 
developer 23, it becomes unnecessary furthermore, to form the seal member 10 in the developing-roller 
2 lower part, in order that the toner 7 of the lower part of bottom feed roller 4b may also move so that it 
may return to a hopper 6 side by rotation of bottom feed roller 4b. In addition, although the seal member 
10 is formed in preventing toner scattering certainly in the example of drawing 1 . since it becomes 
unnecessary to make it stick to a developing roller 2, the configuration can be simplified. 
[0049} A concrete development components property and the development conditions are as follows. 
(1) Lamination .blade 3 and the quality of the material Polyurethane rubber and thickness The blade 
length to 2mm and the free end The amount of blade interlocking to 1 1mm and a roller The amount of 
ejection from 0.6mm and the blade contact section to the free end A schematic diagram is shown in 
Q Smm(?) developing-roller 2 (creation method) drawing 4 . 

- By the knurling tool type, the diameter of a roller is 20mm and performs iris knurling tool processing 
to aluminum rodding at the angle of 45 degrees with 0.3mm pitch, a depth of 0.1mm, and the flute width 
of 0.2mm. 

- A dielectric layer coat coats epoxy denaturation silicone resin (Toray Industries SR21 15), and dries it 
at 50 degrees C for about 90 minutes. 

- Cut the roller surface and expose the aluminum side 51 and the dielectric side 52 at a rate of 3:7. 
(3) feed roller 4 and material: — carbon kneading lump foaming polyurethane spionge roller top feed 
roller: — 16mm of diameters Interlocking bottom feed roller [ of 1mm ]: — 14mm of diameters 
Interlocking 0.8mm(4) development gap and 150 micrometers (a photo conductor uses a drum type) 
development bias and direct-current-750V(5) photo-conductor drum 1 and photo conductor class: — 
OPC and surface potential: — the natural complexion section -850 — minus electrification toner volume 
mean-particle-diameter: lOmicrometer and external additive:hydrophobic silica impalpable powder of V 
and write-in section (image section)- 1 00 V(6) toner 7 and nonmagnetic styrene acrylic + polyester 
system resin use 0.7wt% - addition [0050] Here, top feed roller 4a and bottom feed roller 4b are 
contacted to a developing roller 2, respectively, it arranges, and toner **** is built with the equipment 
shown in drawing 1 by the field surrounded with top feed roller 4a, bottom feed roller 4b, and a 
developing roller 2. However, since a toner 7 is sent into this toner **** one after another, it is required 
to make it move to the toner conveyance direction downstream to some extent, and to circulate a toner 7 
within a development counter. And for that, it is desirable that it is easy to move a toner 7 through the 
contact section of top feed roller 4a and a developing roller 2. Then, the foaming member used for top 
feed roller 4a is made as soft as possible, and since it is necessary to fail to scratch the toner 7 on a 
developing roller 2, the foaming member used for bottom feed roller 4b is hardened as much as possible. 
Specifically as a foaming member used for equipment top feed roller 4a like drawing 1 , and bottom 
feed roller 4b, the thing of about three 10-30 kg/cm density is suitable for top feed roller 4a to the thing 
of about three 35 - 65 kg/cm density, and bottom feed roller 4b, for example. 

[0051] By using the feed rollers 4a and 4b from which such foaming density differs After a toner 7 is 
consumed by development, while being able to erase the hysteresis of development to some extent by 
scratching the toner 7 which remained on the developing roller 2 by bottom feed roller 4b Since the 
desired amount of toners can be certainly supplied on a developing roller 2 in one toner supply actuation 
by top feed roller 4a when the toner 7 of the above-mentioned toner **** moves through the contact 
section of top feed roller 4a and a developing roller 2, the hysteresis of development can be erased 
certainly. Therefore, each function of the vertical feed rollers 4b and 4a can be demonstrated enough. 
Moreover, since it is made to circulate so that a load with the toner 7 superfluous to the above- 
mentioned lamination blade 3 in a development counter may not be applied, the configuration of the 
lamination blade 3 can be simplified. Moreover, also in the equipment which has formed the seal 
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member 10, since it is made to circulate so that a superfluous load may not be applied to the seal 
member 10, the structure of the seal member 10 can be simplified. 

[0052] Drawing 5 is the outline cross section showing the modification of drawing 1 , The fundamental 
configuration is the same as that of drawing 1 , and it differs in that the vertical feed rollets 4b and 4a 
were set as mutually different conditions. Hereafter, this point is explained. 

[0053] Drawing 6 (a) and (b) show the contact section of the developing roller 2 when arranging both 
the tollers 4a and 4b so that the amount of interlocking of feed roller when developing roller 2 is 
received 4a may become larger than the amount of interlocking of bottom feed roller 4b, and bottom 
feed roller 4b, and the contact section of a developing roller 2 and top feed roller 4a in the developer 23 
of drawing 5 , respectively. Bottom feed roller 4b shown in drawing 6 (a) here Although it is desirable to 
make it eat into a developing-roller 2 side to some (extent in order to scratch the toner 7 which remained 
on the developing roller 2 after development Since the problem that a driving torque load will increase 
will arise if the amount of interlocking to a developing roller 2 is enlarged too . much, It isf desirable to set 
a toner 7 as the amount of interlocking of the degree which can be scratched enough, and when foaming 
polyurethane is used for a feed roller like this operation gestalt, it is desirable to decide the location of 
bottom feed roller 4b so that it may become the range of 0.4-0.75mm. On the other hand, feed roller 
when shown in drawing 6 (b) 4a From it being necessary to make frictional electrification and the toner 
coating weight before blade passage optimize^ when the contact surface with a developing rolle* 2 
moves in this direction mutually and a toner 7 passes this nip section It is desirable to make it larger than 
the amount of interlocking of bottom feed roller 4b, and it is desirable to decide the location of top feed 
roiler 4a so that it may become the range of 0.8-1. 5mm with this operation gestalt. Thereby, each 
function of the vertical feed rollers 4b and 4a can be demonstrated enough. Moreover, when the driving 
torque of the developer 23 in the case of four al top feed roller was measured, to having been 1 .0 - 1 .2 
kgf/cm, in this operation gestalt which added bottom feed roller 4b, it is a 1 .5 kgf/cm degree, and the 
increment in driving torque was able to be suppressed low. Moreover, generating of vibration by the 
contact to the developing roller 2 of the vertical feed rollers 4b and 4a etc. could be suppressed, and it 
was checked that a smooth drive is possible. 

[0054] Moreover, each function of the vertical feed rollers 4b and 4a can be enough demonstrated also 
by [ which are different in the thickness of the above-mentioned vertical feed rollers 4b and 4a ] setting 
up thickly. That is, in bottom feed roller 4b shown in drawing 6 (a), since the property as an elastic body 
of a foaming member is seldom required, it is desirable for it not to be necessary to also thicken the 
thickness and to make it into the thickness of 2.0-3. 5mm with the equipment of this operation gestalt. In 
case a toner 7 is passed through the contact section with a developing roller 2 in feed roller after being 
shown in drawing 6 (b) 4a, in order to make it desired frictional electrification and toner thickness on the 
other hand, it is required to make it make it stick with a developing roller 2 as much as possible, and 
since a certain amount of elastic force is required, it is desirable to make it the thickness of 4-6mm with 
the equipment of this operation gestalt. 

[0055] Moreover, in the contact section with a developing roller 2, in order that bottom feed roller of the 
above 4b may move in the direction in which the contact surfaces differ mutually and may fail to scratch 
the toner 7 on a developing roller 2 with a big linear- velocity difference, when deflection, a deflection, 
etc. of shaft 41b of bottom feed roller 4b arise, it has a possibility that contact of the nip section may 
become unstable. On the other hand, in the contact section with a developing roller 2, top feed roller 4a 
has a light drive load compared with bottom feed roller 4b, in order that the contact surface may move in 
the same direction mutually, and in shaft 41a of top feed roller 4b, neither deflection nor a deflection can 
produce it easily. For this reason, with this operation gestalt, while setting the shaft diameter of shaft 
of bottom feed roller 4b to 7mm or more, the shaft diameter of shaft 41a of top feed roller 4b can be set 
to 6mm or less. 

[0056] If the linear velocity of the vertical feed rollers 4b and 4a to a developing roller 2 is set up here so 
that it may become quicker than a developing roller 2, the amount of toners conveyed by toner **** 
surrounded with the vertical feed rollers 4b and 4a and a developing roller 2 increases, and since the 
amount of toners which passes the nip section of top feed roller 4b and a developing roller 2 increases, a 
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toner 7 will be superfluously supplied to a developing roller 2. And when a toner 7 is superfluously 
supplied to a developing roller 2, there is a possibility that it may be connected with toner scattering and 
development nonuniformity by the toner 7 in short of electrification. On the contrary, when linear 
velocity of the vertical feed rollers 4b and 4a to a developing roller 2 is made too much later than a 
developing roller 2, the toner 7 which sufficient toner supply becomes impossible in top feed roller 4b, 
and it failed to scratch from a developing roller 2 in bottom feed roller 4a becomes that it is hard to be 
returned to the toner hopper 6 side, and will cover a superfluous load over the above-mentioned seal 
member 10. Then, the linear velocity ratio of the vertical feed rollers 4b and 4a to a developing roller 2 
the degree in which a toner 7 does not adhere a maximum to a developing roller 2 superfluously — while 
carrying out to below actual size desirably, the minimum It is desirable to set it as the degree which 
returns the degree which can perform toner supply sufficient about top feed roller 4b for a developing 
roller 2, and the toner 7 which it failed to scratch from a developing roller 2 about bottom feed roller 4a 
to the toner hopper 6 side, and does not require a superfluous load for the above-mentioned seal member 
10. Thus, each function of the vertical feed rollers 4b and 4a can be enough demonstrated also by setting 
up the linear velocity ratio of each feed roller so that each linear velocity ratios of the vertical feed 
rollers 4b and 4a to a developing roller 2 may differ mutually.. 

[0057] The conditions of the concrete feed roller concerning a modification are as follows. In addition, 
since it is the same as that of the developer of drawing 1 , other conditions are omitted. 
Top feed-roller 4a and a material: A carbon kneading lump foaming polyurethane sponge roller and 
foaming density 25kg[/cm ] 3 and the diameter of a roller : [ 16mm, ] shaft diameter: - 6mm sponge 
thickness: - amount of interlocking: to 5mm and a developing roller 2 ~ linear velocity ratio: to 1mm 
and a developing roller 2 - bottom feed roller of 0.8 times (rotation of developing roller 2 is this 
direction) 4b, and material: - a carbon kneading lump foaming polyurethane sponge roller and foaming 
density 40 kg/cm3 and diameter of roller: - 13mm and shaft diameter: 8mm sponge thickness: - amount 
of interlocking: to 2.5mm and a developing roller 2 - linear velocity ratio: to 0.5mm and a developing 
roller 2 - 0.5 times (rotation of a developing roller 2 is hard flow) 

[0058] [Operation gestalt 2] Next, other operation gestalten are explained using drawing 7 . Although 
the same developer as the operation gestalt 1 and development components are used with this operation 
gestalt, the agitator 8 which the amount of this shank consists of fbur-sheet feather is attached instead of 
feed roller 4a of the bottom which consists of foaming polyurethane. Since the toner 7 which is going to 
enter into the lower part of the lamination blade 3 by rotation of an agitator 8 is returned to a hopper 6 
side according to this, the necessity of a toner 7 stopping collecting on the lower part of the lamination 
blade 3, and forcing the lamination blade 3 on a developing-roller 2, side with strong contact pressure is 
lost, and toner thickness can always be kept constant using the lamination blade 3 of a simple device. 
Moreover, fixed concentration is obtained, without the toner amount of supply running short, even if it 
carries out continuation formation of the solid image since toner **** is always formed between lower 
feed roller 4b and an agitator 8. Moreover, since a toner 7 stops easily being able to collect on the seal 
member 10 of the lower part of the lamination blade 3, and the developing-roller 2 lower part, the image 
stabilized using the seal member 10 of easy structure can be formed. In addition, the same effect can be 
acquired even if it attaches and constitutes the brush roller which the amount of [ of an agitator 8 ] shank 
consists of polyester fiber instead of an agitator 8. 

[0059] [Operation gestalt 3] Next, the operation gestalt of further others is explained using drawin g 8 . 
Although the same developer as the operation gestalt 1 and development components are used with this 
operation gestalt, the agitator 8 which the amount of this shank consists of four-sheet feather is attached 
instead of bottom feed roller 4b which consists of foaming polyurethane. According to this, since toner 
**** is always formed between top feed roller 4a and an agitator 8, fixed concentration is obtained even 
if it carries out continuation formation of the solid image. Moreover, since a toner 7 stops collecting on 
the seal member 10 of the lower part of the lamination blade 3, and the developing-roller 2 lower part, 
the image stabilized using the seal member 10 of easy structure can be formed. In addition, the same 
effect can be acquired even if it attaches and constitutes the brush roller which the amount of [ of an 
agitator 8 ] shank consists of polyester fiber instead of an agitator 8 like the above-mentioned operation 
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[0060] [Operation gestalt 4] Next, the operation gestalt of further others is explained using drawing 9 
and drawing 10 . With this operation gestalt, it has the same configuration as the operation gestalt 1 
fundamentally. As shown in drawing 9 (a), the vertical feed rollers 4a and 4b which contact and rotate to 
a developing roller 2 are rotating so that the toner by the side of a hopper 6 may be supplied to a 
developing-roller 2 surface side through between both rollers, k void arrow head A in drawing '9 (b) 
shows the toner migration from the toner hopper side of a between [ both rollers ]. Moreover, all over 
this drawing, the arrow head of void also shows toner migration near both the rollers. As a function of 
bottom feed roller 4b located in the upstream of a toner stratification production process, the non- 
charged toner in a hopper is conveyed to up to a developing roller 2, it is failed to write the toner on a 
developing roller 2 with the contact section, and the toner of developing-roller 2 lower part is further 
returned to a hopper side. Moreover, the toner which is not charged [ which performed regulation to the 
coating weight of frictional electrification and optimum dose through the contact section With a 
developing roller 2, and entered into lamination blade 3 lower part the toner of the field caught in the up- 
and-down feed roller as a function of feed roller when located in lower stream of a river of toner 
stratification production process 4a ] is again returned into a hopper. 

[0061] In order to attain such a function good, it is good to make into the range of 0.2-2mm the shortest 
gap t of two feed rollers 4a and 4b shown in drawing 10 . This is based on the following, reason. That is, 
the inflow of the toner in a hopper to the field (the drawing 10 slash section) inserted into these vertical 
feed rollers 4a and 4b and a developing roller 2 as the shortest gap between two above-mentioned feed 
rollers is 0.2mm or less is regulated few. For this reason, when toner consumption inclines toward one 
side by the longitudinal direction of a developing roller 2, it is easy to produce the deviation of this 
amount of toners in slash section space, and the toner amount of supply tends to become an 
ununiformity over developing-roller 2 longitudinal direction/Moreover, if the shortest gap of two 
above-mentioned feed rollers 4a and 4b is set to 2mm or more, a flow which the toner which once 
flowed into the above-mentioned slash section space leaves from this shortest gap again will arise, and 
the density of the toner in this slash section space will not increase enough. For this reason, the pressure 
to which a toner tends to pass through between a feed roller and developing rollers 2 will be low, and the 
toner coating weight to a developing roller 2 will become unstable. Thus, since the toner density in this 
slash section space of drawing 10 is kept stable when the shortest gap of two above-mentioned feed 
rollers 4a and 4b is set as the range of 0.2-2mm, reflux of the toner which toner adhesion recovered after 
solid development promptly, and was shown by the void arrow head of drawing 9 (b) is performed good, 
and facilitation of a lamination blade 3 toner regulation device or a bottom seal device is attained. 
[0062] In addition, in the example of illustration, partition section 6a extended from the bottom case 
upper surface is formed between a toner hopper side and bottom feed roller 4b. 

[0063] Drawing 1 1 is explanatory drawing of the example of amelioration of the developer concerning 
this operation gestalt. In this example of amelioration, two feed rollers 4a and 4b which contact and 
rotate to a developing roller 2 are set as respectively different potential at the time of development, and 
it has become a potential setup which supplies a use toner to the top [ b / bottom feed roller 4] feed roller 
4a side with voltage impression equipment. This sends into the down-stream region top feed roller 4a 
side only the toner (here, it subtracts) charged in normal in the field inserted into two feed rollers 4a and 
4b, and the toner charged in being un-charged or reversed polarity (here, it adds) is making the 
opportunity to contact, make rub against a feed roller and a developing roller 2 by sending to the bottom 
feed roller of the upstream region 4b side, and to be charged in normal increase. When it does in this 
way, even when the amount of electrifications of a toner is low, as for a non-charged toner etc., a toner 
layer has few ** people under humid environment etc., and the toner which disperses out of a 
development unit from the toner layer surface as a result can be reduced, and ~ even if a developing- 
roller 2 top toner is consumed in ** TA development etc. - prompt - toner adhesion - recovering - 
always - the degree 0 f******ofa law is obtained. 

[0064] Drawing 12 is explanatory drawing of other examples of amelioration. He is trying for the 
direction of feed roller as [ shown in drawing 12 (b) ] and when contact length of longitudinal direction 
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of two feed rollersa [ 4 ] and 4b which contact and rotate to developing roller 2 is located down-stream 
from bottom feed roller 4b located in the upstream 4a to become long in this example. The portion 
shown with the slash in each feed roller is a contact portion with a developing roller 2. The pressure of a 
toner is high and, as for the field across which it faced between two feed rollers 4a and 4b j a toner tends 
to blow off in an edge. The arrow head shows the sense to which a toner progresses. Unlike this example 
of amelioration, the length of the longitudinal direction of two feed rollers 4a and 4b is equal like 
drawing 12 (a), or if the bottom feed roller 4b which is in a bottom location and is located in the 
upstream of conveyance of a toner is longer, what goes to lamination blade 3 upper edge as a direction 
of a blowoff of the toner from an edge will arise. If the condition that a toner falls on on the edge at 
which the developing roller 2 is in contact with the lamination blade 33 is continued, a toner will begin 
to leak out of a development unit at the sense of the void arrow head E shown in drawing 13 , and the 
inside of equipment will be polluted. If contact length [ as opposed to a developing roller 2 in the 
direction of feed roller when it is located in lower stream of a river of toner conveyance like drawing 12 
(b) unlike this 4b ] is long, the direction where a toner blows off becomes downward, and leakage **** 
of a toner can be prevented from lamination blade 3 edge, bottom feed-roller 4b moreover, boil the toner 
which blew off to the down side — since it is returned to a****** toner hold machine side and is . 
agitated -- a unit edge - a toner — **** — there is no tiling [ like ]. 
(The following, margin) 

[0065] In addition, leakage **** of a toner can be prevented by putting the seal member 61 of sponge 
between the contact section to the developing roller 2 of a blade edge, and that of the lamination blade 3, 
as shown in drawing 14 . 

[0066] Drawing 15 is explanatory drawing of the example of amelioration of further others, in this 
example, it has the seal member 60 contacted and pressed at the edge of a developing roller 2, and is 
shown in drawing 15 (b) — as — the length L2 of the hoop direction of this seal member 23 — this — two 
feed rollers 4a and 4b — he is trying to become longer than the hoop direction length LI of the pinched 
portion The pressure of a toner is high, and the toner is going to leak and come out of the field across 
which it faced between two feed rollers 4a and 4b as this showed drawing 12 to the longitudinal 
direction side in an edge. In order to prevent this, as shown in drawing 15 (a), to developing-roller 2 
edge, it contacts and the seal member 23 is pressed. Since a seal member exists in the direction from 
which a toner tends to leak at this time, as shown in the cross section of drawing 15 (b), the seal member 
60 covers the field inserted into two feed rollers 4a and 4b. The leakage of the toner from an edge can be 
prevented to **** by doing in this way. 
[0067] 

[Example 1] Hereafter, the example of the operation gestalt 4 is explained. In the developer shown in 
drawing 9 (a), the speed of a photo conductor 1 is 200 mm/sec, and was rotated clockwise. Developing 
rollers 2 are about 210 mm/sec, and were rotated counterclockwise. The shortest gap t of the vertical 
feed rollers 4a and 4b was set as 1 .5mm. 

[0068] Another concrete development components property and other development conditions are as 
follows. 

(1) Lamination blade 3 and the quality of the material Polyurethane rubber and thickness The blade 
length to 2mm and the free end The amount of blade interlocking to 11mm and a roller The amount of 
ejection from 0.6mm and the blade contact section to the free end A schematic diagram is shown in 
0.5mm(2) developing-roller 2 (creation method) drawing 4 . 

- By the knurling tool type, the diameter of a roller is 20mm and performs iris knurling tool processing 
to aluminum rodding at the angle of 45 degrees with 0.3mm pitch, a depth of 0.1mm, and the flute width 
of 0.2mm. 

- A dielectric layer coat coats epoxy denaturation silicone resin (Toray Industries SR21 15), and dries it 
at 50 degrees C for about 90 minutes. 

- Cut the roller surface and expose the aluminum side 51 and the dielectric side 52 at a rate of 3:7. 
(3) bottom feed roller 4a and material: — carbon kneading lump foaming polyurethane sponge roller 
roller: — 13mm of diameters sponge thickness: — 3mm of diameters, and interlocking: — 0.5mm and pair 
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developing-roller linear velocity ratio: — 0.5X (inverse rotation) 

(4) top feed roller 4b and material: ~ carbon kneading lump foaming polyurethane sponge roller roller: - 
- 13mm of diameters sponge thickness: — 3mm of diameters, and interlocking: — 1mm and pair 
developing-roller linear velocity ratio: — 0.8X (order rotation) ' 

(5) A development gap, 150 micrometers (a photo conductor uses a drum type) 

development bias and direct-current-750V(6) photo-conductor drum 1 and photo conductor cldss: — 
OPC and surface potential: — the natural complexion section -850 — minus electrification toner volume 
mean-particle-diameter: lOmicrometer and external additive:hydrophobic silica impalpable powder of V 
and write-in section (image section)- 100V(7) toner 7 and nonmagnetic styrene acrylic + polyester 
system resin use 0.7wt% — addition [0069] According to the above-mentioned example 1, it changed 
into the condition that supply **** of a toner always arises in the space inserted into two feed rollers 
and a developing roller. For this reason, even if it formed the solid image continuously, the fall of the 
image concentration depended insufficient [ toner supply ] was not produced. Moreover, a toner did not 
collect under the lamination blade 3, but toner thickness was always able to be kept constant with the 
simple blade. Moreover, the flow which returns a toner to a hopper side arose, and especially the seal 
member was more nearly unnecessary than bottom feed roller 4b also in the lower part of a developing 
roller 2. 
[0070] 

[Example 2] Although the same development counter as an example 1 and development components are 
used, -750V and bottom feed roller 4b potential are set as -950V for developing-roller 2 potential at the 
time of development. Top feed roller 4b is a developing roller 2 and this potential. And although photo 
conductor and developing-roller 2 linear velocity was raised to 330 mm/sec and image formation was 
performed, scattering of a toner to lamination blade arm-top-cover 6b of drawing 10 , YUNITTOAGO 
section 6c under a developing roller, etc. was almost equivalent to the time of linear velocity 200 
mm/sec. Thus, since toner scattering is reduced, production of the image formation equipment of high 
speed is attained. Moreover, the effect that it reduced the same scattering even if feed roller 4b makes it 
the conditions whose feed roller 4b is -650V the bottom, setting developing-roller 2 potential to -750V 
was acquired -850V and a top. 
[0071] 

[Example 3] Although the same development counter as an example 1 and development components are 
used, the edge length of the sponge portion of bottom feed roller of lower location 4b is short about 
2mm from upper location top feed roller 4b. Thus, the blowoff of the toner to the upper part in the edge 
between the feed rollers 4a and 4b of these two books was not able to occur the bottom at the time, but 
leakage **** of a toner was able to be prevented by putting the seal member 61 of sponge between the 
contact section to the developing roller 2 of a blade edge, and that of the lamination blade 3, as shown in 
drawing 14 . . 
[0072] 

[Example 4] Although the same development counter as an example 1 and development components are 
used, the length of the longitudinal direction of a developing roller 2 is longer than the sponge length of 
the feed rollers 4a and 4b of these two books, and the hair brush- like seal member is in contact with this 
developing-roller end section, and the length of circumferential 10,000 ** of this seal member is shown 
in drawing 1 5 (b) - as - this — the circumferential 10,000 ** length halfbeak of the field inserted into 
two feed rollers 4a and 4b — long — this field — a wrap — it is like, for this reason — this — even if the 
blowoff of the toner to the direction of an edge of a developing roller 2 arose with the toner conveyance 
pressure of two feed rollers 4a and 4b, the leakage broth of a toner could be prevented, and it became 
possible to use a development counter over a long period of time. 

[0073] As mentioned above, according to the developer of each operation gestalt, a good image can be 
continued and obtained, without toner scattering and the image greasing by the toner 7 in short of 
electrification occurring. 
[0074] 

[Effect of the Invention] Since the developer which was not supported on this developer support after a 
http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 2/26/2004 



Page 17 of 19 



developer's passing the opposite section of the second developer feed zone material and this developer 
support moves to this developer reservoir side according to the developer of claim 1 It differs from the 
case where the developer has piled up above this second developer feed zone material. It is prevented 
that a developer enters superfluously between this developer support and this developer specification- 
part material, and lamination only of the developer regulated by desired thickness between this second 
developer feed zone material and this developer support is further carried out by this developer 
specification-part material. Thereby, as compared with equipment, the structure for maintaining the 
contact pressure of this developer specification-part material to this developer support can be simplified 
conventionally. Moreover, since the developer with which this first developer feed zone material failed 
to be caudad scratched by this first developer feed zone material moves in the surface of action of this 
developer support and this first developer feed zone material so that it may return to this developer 
stores dept. side There is no possibility that a developer may disperse out of a developer in the lower 
part of this developer support, and it becomes unnecessary to prepare the seal member which prevents 
developer scattering unlike the case where the developer has piled lip under this lower second developer 
feed zone material. 

[0075] According to the developer of claim 2, especially by always forming developer **** between the 
above-mentioned first developer feed zone material Even if a developer is certainly supplied to this 
developer ****** these developer support, for example, a developer is consumed so much by solid 
development, it becomes without the developers supplied on this developer support after solid 
development not running short, and the hysteresis of development remaining on this developer support. 
[0076] Moreover, since according to the developer of claim 3 it conveys so that the developer which 
passed through between a developer conveyance member and developer support, and moved above this 
developer conveyance member may be smoothly returned to this developer reservoir side Unlike a case 
so that a developer may pile up in the upper part of this developer conveyance member, it can prevent 
being stuffed between developer specification-part material and this developer support surface, and the 
structure of developer specification-part material can be simplified. 

[0077] Moreover, since according to the developer of claim 4 the developer with which it passes through 
between a developer conveyance member and developer support, and this developer, conveyance 
member failed to be scratched caudad is conveyed so that this developer conveyance member may 
return to this developer reservoir side smoothly, the developer with which this developer conveyance 
member failed to be scratched caudad cannot pile up as it is, and developer scattering from a 
development counter can be prevented. It becomes unnecessary therefore, to prepare the seal member 
for developer scattering prevention in the lower part of this developer support. 

[0078] Moreover, according to the developer of claim 5, since a developer can be held in the foaming 
eel of foaming resin, by the first developer feed zone material, scraping effectiveness can improve and 
generating of the development hysteresis by poor developer scraping can be prevented. Moreover, since 
a developer can be held and conveyed in said foaming eel in said second developer feed zone material 
Even when the developer supply effectiveness to the contact section with developer support improves 
and a developer is consumed so much by solid development etc., by one developer supply actuation A 
developer can be supplied on said developer support, and frictional electrification of this developer can 
be performed good, and the low density of a developed image and generating of concentration 
nonuniformity can be prevented. 

[0079] Moreover, according to the developer of claim 6, since driving torque is reduced about the first 
developer feed zone material, vibration produced when a torque load is large is mitigable. Moreover, 
since the coating weight on said developer support before developer specification-part material passage 
is optimized while carrying out frictional electrification of the developer which passes the contact 
section with the above-mentioned developer support about the second developer feed zone material still 
more efficiently, the low density of a developed image and generating of concentration nonuniformity 
can be prevented. 

[0080] Moreover, since according to the developer of claim 7 the elastic force of a thick portion is 
weakened about the first developer feed zone material and the developer scraping effectiveness on the 
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developer support after development is raised further, generating of the development hysteresis by poor 
developer scraping can be prevented certainly. Moreover, since it is made to stick plastically on 
developer support about the second developer feed zone material and developer electrification / supply 
effectiveness is raised further, the low density of a developed image and generating of concentration 
nonuniformity can be prevented. 

[008 1 ] Moreover, since the deflection and the deflection of a support shaft of the first developer feed 
zone material which scratch the developer which remained on developer support after development are 
mitigated according to the developer of claim 8, the low density of a developed image and generating of 
concentration nonuniformity can be prevented. 

[0082] Moreover, since according to the developer of claim 9 it can prevent that a developer is 
superfluously supplied on this developer support after passing the contact section of developer support 
and this first developer feed zone material and the developer scraping effectiveness on the developer 
support after development is further raised by the first developer feeid zone material, generating of the 
development hysteresis by poor developer scraping can be prevented certainly. Moreover, since it can 
prevent that a developer is superfluously supplied by the second developer feed zone material on this 
developer support after passing the contact section of said developer support and said second developer 
feed zone material and developer electrification / supply effectiveness is raised further, the low density 
of a developed image and generating of concentration nonuniformity can be prevented. Moreover, 
[0083] Since the load which the developer which failed to be scratched to this seal member gives is 
mitigable especially according to the developer of claim 10 while being able to prevent developer 
scattering out of a developer certainly by preparing a seal member, the seal member of the easy structure 
where adhesion with this developer support is lower than the seal member conventionally used for 
equipment can be used. 

[0084] According to claim 1 1 thru/or the developer of 14, predetermined ******** i s produced in the 
field surrounded by both the above-mentioned developer feed zone material and developer support. 
Since it enables it to perform fractional electrification of the developer between both developer feed zone 
material or developer support good Also when electrification equalization of a developer layer and the 
formation of thickness fixed on developer support can be attained, for example, a latent image with 
much developer consumption, such as a latent image of a poor image, is developed, the fall of the 
development image concentration by supply of the electrification toner to a developer support top 
stopping fulfilling demand can be prevented in the next development. Moreover, since the developer 
with which conveyance to a development field was regulated by the above-mentioned developer 
specification-part material is returned to a developer stores dept. side by the developer feed zone 
material of the developer conveyance direction downstream by the above-mentioned developer support 
among the above 1st and the 2nd developer feed zone material As compared with the equipment with 
which a developer enters superfluously between developer support and this developer specification-part 
material, the structure for maintaining the contact pressure of this developer specification-part material 
to developer support can be simplified. Moreover, since the developer which failed to be scratched by 
the developer feed zone material of another side, for example is returned to a developer stores-dept. side 
by the developer feed zone material of this another side from the development support surface portion 
which passed through the development field and has returned in a development counter, the 
configuration of a seal member for the developer which failed to be scratched the account of a top to 
prevent developer scattering as compared with the equipment which piles up as it is can be simplified, or 
such a seal member itself can be omitted. 

[0085] According to the developer of claim 11, especially by setup of the closest-approach gap in the 
opposite field of the above-mentioned first developer feed zone material and the second developer feed 
zone material While the amount of supply developers to the above-mentioned developer support 
maintains at homogeneity by the above-mentioned developer support longitudinal direction Since the 
amount of developers which adheres to the developer support surface and passes the contact or the 
contiguity section of the developer feed zone material of the developer conveyance direction 
downstream by developer support among the above 1st and the 2nd developer feed zone material can be 
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stabilized Electrification equalization of a developer layer and the formation of thickness fixed on 
developer support can plan to fitness further. 

[0086] Moreover, since the developer charged in desired polarity is intensively conveyed to a developer 
specification-part material side promptly by the above 1st by the voltage impression means, and 
predetermined electric-field formation of a between [ the 2nd developer feed zone material ] according 
to the developer of claim 12 also when a developer support top developer is quickly consumed in the 
development of a ** TA image latent image etc., the developer coating weight on developer support is 
recovered promptly - making - always - the degree of****** of a law can be obtained. Moreover, the 
developer which a developer layer has under the environment where it is [ of humidity ] high etc. as for 
** people, such as a non-charged developer, even when the amount of electrifications of a developer is 
low since 'it is made to convey to a developer specification-part material side after the developer charged 
in being un-charged or reversed polarity by electric-field formation predetermined [ above-mentioned ] 
is charged in desired polarity, and disperses out of the developer layer surface to a developer as a result 
can be reduced. [ few ] Therefore, even if it carries out high-speed rotation of the developer support 
which supported the multilayer developer layer, for example, developer scattering does not increase but 
it can use for the image formation equipment of high speed. 

[0087] By moreover,, setup of contact width of face [ as opposed to / according to the developer of claim 
13 / this developer support of the 1st and 2nd developer feed zone material ], or contiguity width of face 
Since the direction of the developer which blows off outside in a developer support cross direction edge 
is restricted to the developer conveyance direction upstream by developer support from the field where 
the pressure of the developer inserted between both developer feed zone material is high, leakage **** 
of the developer from a developer specification-part material edge can be prevented. 
[0088] Moreover, since migration of the developer with wjiich.the pressure of the developer inserted 
between the first and second developer feed zone material tends to leak and come out from a high field 
to a crosswise outside is regulated by specification-part material according to the developer of claim 14, 
the leakage broth of the developer from a development developer support edge can be prevented. 



[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 

damages caused by the use of this translation. ■ 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings^ any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The outline block diagram of the developer concerning an operation gestalt. 
[Drawing 21 The outline block diagram of the image formation equipment which can apply this 
invention. . 

[Drawing 31 The enlarged view of the developing-roller circumference of this developer. 

[Drawing 41 (a) And (b) is explanatory drawing of the developing roller of this developer. 

[Drawing 51 The outline block diagram of the developer concerning a modification. 

[Drawing 61 (a) is the enlarged view of the contact section of a developing roller and a bottom feed 

roller, (b) is the enlarged view of the contact section of a developing roller, and a top feed roller. 

[Drawing 71 Explanatory drawing of the developer concerning other operation gestalten. 

[Drawing 81 Furthermore, explanatory drawing of the developer concerning other operation gestalten. 

[Drawing 91 (a) is explanatory drawing of the developer concerning the operation gestalt of further 

others, (b) is explanatory drawing of toner migration within this developer. 

[Drawing 101 Explanatory drawing of the feature section of this developer. 

[Drawing 111 Explanatory drawing of the example of amelioration of this developer. 

[Drawing 121 (a) i$ explanatory drawing of toner migration within this developer, (b) is explanatory 

drawing of other examples of amelioration of this developer. 

[Drawing 131 Explanatory drawing of toner migration within this developer. 

[Drawing 141 Explanatory drawing of the example of amelioration of further others of this developer. 
[Drawing 151 (a) And (b) is explanatory drawing of the example of amelioration of further others of this 

developer. " . „ . i_ i 

[Drawing 161 (a) And (b) is explanatory drawing of the developing roller concerning the conventional 

example. 

[Drawing 171 Explanatory drawing of the developer concerning the conventional example. 
[Drawing 181 Explanatory drawing of the developer concerning other conventional examples. 
[Description of Notations] 

1 Photo Conductor Drum 

2 Developing Roller 

3 Lamination Blade 
4a Top feed roller 

4b Bottom feed roller 

5 Agitator 

6 Toner Hopper 

7 Toner 

8 Agitator 

10 Seal Member 

21 Electrification Equipment 

22 Aligner 
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23 Developer 

24 Imprint / Conveyance Member 

25 Anchorage Device 

26 Paper Output Tray 

27 Cleaning Equipment 
4 la Top feed roller shaft 
41b Bottom feed roller shaft 

5 1 Current Carrying Part 

52 Dielectric Section 

t Closest-approach section gap 
60 Seal Member 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



DRAWINGS 




[Drawing 4] 
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[Drawing 51 




{Drawing 13] 
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[Drawing 9] 
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[Drawing 101 



6} 3 




[Drawing 11] 
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[Drawing 141 




[Drawing 151 
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TV^o 0tf^PP*l^t-iK)2 2 Omm/ s e c ©lelteig t-?^^^©^ h^— flt^-SKl 4 51i«}6 

«-CEH&*-5a«ywa«M*i:Uro5Mftn — 9 214, t«J ,K©4rF;6S£C3 £. b I4ftv\, _kfft£o-:?4a 

m.(Dm^\z.m-r^6in—y tmm^ &i&ztiitmw& (D^^x^xmrn^ty^—h'scDTm^x^^ho t 

51 mmmtwfrbf&zffimns 2 tas, mmiz -rz> v-r—7 ^y^-em^m^^cyx. mmit-? 

W'hwmxftj5vtcmm&mv. &mm&5 2\c\*h-r 20 v—v3<oTmctth-f— 7as?@£>ft<ft«5, nmn-? 

-tmmm<omm^wm^inftmm^t<omz.^^u u-h'3&%i\,^mm&x$i&v-?2m\z.ftL^v2>& 

7 4—;\'YbnYZiriZ>WLtb&fti>mj$LZfrX^Z>. ^a«»<ft»3, fa&tiWMoWMiK?^— K3 Srfflwr 

T, i<09Mfen-7 2K*fU *7/<-6«'e. *>o5l fiffc: JW*£~jei::«o £ £ 5. Ml-, T« 

&0-7 2*S*6^$*VTVNStie4 9 t.M^(R]TSBf- fep-7 4 b (DT#© h^— 7 fc, Ttfcii&o*--7 4 bco 

14, 5!&o-9 2 t^WC?, ^o^&fei-SJ; a la]te^4?)*s'^-6«cM'5 4 5{^Wl-r'5fci6, 51 

Ife^m^SWi LX<D&fe7#V 7^y^H*5T £U£tt2 3*»e>©h^— JWRSrB&Jfci-SfcAfc^— /HBJ 

Mc-7 4 baHEKSfrT^S. :©TMd-7 4 #1 OSr^a-9 2 TgfHcfSKtSi&^ft < ft5o ft 

b!4, 9Mfeo — 7 2 £<D&fli®igcK:i3lv-C, ^lmmt 43, EI 1 <£>0!|-C(4, fltHfc h^— ^»^E*ih-r 

v>iiA/^fi|-t?gas:*irT*5*), sv^g&irrsffias, — 0«r»!«-CV».5;&s, glifca — 9 2(C®*^* 

— ?2©E*KSt*O«&0. 8ffifJ6^iS»*[RH^tb 30 5i&^2 s ft < ft SOT?, ^:<?5«fi£SrfflWb'r5 r. £ &X 

•TS4 5{-fto-CV^^ e ^a-7 2{C*fL, * £5 C 

-y^-6fiij-x?, 2tfMft;££4v-cv^&s [oo49] Mftwm&i$&ft&RTfm.&4km-i.&(?> 

W^V^?>*5±Mb-7 4 a;JSBaiS:;*;ft/C^ • #S? ^l^^^rfA 

5„ C©±ffc^o — 7 4 a{49M&o — 7 2 £(£>&fcl!^$ • J?^ 2mm 

|C*3V^T, ^J0. 8mm^V^A/A/fc^fl|-eiSfS:$n-C • gftffiSWT'W- KS^ 1 1 mm 

4o!3, SV^gfttrf-Sffid 5 , m.j&T3 — y 2<DtBtf&&&<D • o — 7— K*H'-57*V'— KAV»ji*S 0. 6mm 

2«aTIB*iaH!:»Wii-SJ:5fcfto-CVNS 0 * •T'WKSg^bgSKW^HiLi 0. 5 

fc, — 7 2cDIaIte(C*J-b-C hW-— »J >^|r)^ 40 mm 

^«^J«^JSB*f i LT, W&**-f&»n{£7l"- (2) 1«b-7 2 (f^^ffi) lll4(c«B&ElSr^i- 0 

K3dS®^M-C^o — 7 2tca^U-CV^^ 0 • p — l/y h^/fT*^ P-7-ffii2 0mmt? < T/U 
[0 04 7] ±E*y/<- 6^©ht- 7(4Tv 5 7— 5S^(C0. 3maf 5^, 0 . 1 nun, filrtlO. 2mm 

^PPr^tiPl'WL^ ±«u-7-4atTM •»»■=»— M4atJK*'>sett->y a — V«}J|g (m^SR 

o — 7 — 4 b i<DM^t>5li9)i*n5o mo-7 4 2115) S:3-7-f^U 5 0^-0^9 05>$tj»i"-5c 

b»4, 3»{feo — 7— 2 fcgJfttbTlHlte-rir t-e, • o-5-^HSr«]»JLT/W5ffi5 1 j:lfI5 2 Sr 

o — 7 2(D^@gB5 2^^, 7 •_7^^fl; ^ g ^: f ^ v^, 3 : 7 ©#J-g-t?®tU$*Sc 

fif«LfehT— 714, !l«lo-7 2±©«t/Jflt#l;«l: (3)«b-5 4 

•jgiifeo— 7 2 ±lZL&mKtm£tiZ 0 tLT> atfeo 50 • : Z—tf V V ^xtflsitn 
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— 7 — 

l«a-7:il6mm Av^ii* 1mm 
TMo-7 :il 4mm A^ii* 0. 8mm 

(4) SMtyT' 

• 150(im K5A^^ 7° Srftffl) 

• itSft- 7 5 0V 

(5) i*#F7^1 

• : O P C 

• w&n®. •■ mm- 8 5 0 v, 

- 1 0 0 V 

(6) h-r—7 

©•7^ft^Slht-M¥Wi: 10«m 

• *f-8s#J : y 0 . 7 w t %m\\ 

[0050] ^;-e, 111 1 ic^-rgwms ±^m^— 

74a iTMD-74 b bZZtv^tim&v— 7 2(c 
«tt3*-OEKU ±MB-74a> T»b-7 4 
bMa«a-7 2 -TMBSftaflWSfc. hT— «•? 2*o< 

-74a iI«o-7 2 t©Sfi4gPSr^bT bT-— 73* 

2±©Ft- 7 £® # ?s £ $> z> fc -es 5 *r Jt 

n— 74a, Ttt^n — 54 bK^v^lllfSgWt LT 
14, ±*i^P-7 4alCI43 5~6 5kg/ciii 

3 tS©«S©t©> T««&n-7 4blClilO~3 0 

[0 0 5 1] r©J:5*iSHSft©»**fftl&o— 9 4 

a, 4 b£m^ri{-<fc9, S&KJ;9 h^— 7^g 
W^iO-fc^C, ^P-7 2±(C^gbfch7— 7S-T 

4 b r t tc«fc 19 hz>nmmi&v>m 

-7iii«p-7 4 a tm^-y 2 b<omm^ 

LXfem-tZ^kiCXr) , ±Mn-7 4 a -CrItM© N 
T--*§r-|sl<0 h^--iftJ|&»f^-efl|«fcSMkt» — 9 2_h 

ri^-e#^ 0 ±oT, ±TMP-7 4b, 4aCO^r 
dsa^bfcV^pfc^t^Sfctf), *Hfc7*v- K3 

o£^n-ci>.5$m{'*5v^T<b, v— /wgp*fi otciSHJ 



[0 0 5 2] 0 5 1 (D^^JSr^-t^m&ffBH-efc 
4 b, 4 a SrSWcgfca^^K^Lfc^aWiSo 

BIT. rcD^O^Tt^"-^,. 
[0 0 5 3] 116 (a) , (b) tt, i5(D3Hif 2 
3(C*JVNT, 9i&n — 7 2(C*fi-5_h#t^a — 5 4 a <D 

tv^WWo-7 4 b©*v*j&**,fc 19 1>*# 
<45i5lcla-74a, 4 b SrgSfSLfc £ 

2iT«o-7 4 b k<T>m&U. 3M£p-7 
10 2t±«o-7 4 a i©&«&«:*ive;h^L.-CV'> 
5. riT, 116 (a) {^i-T#*&ci-7 4 b»*, 91 
Mi:S«a-7 2±|:aofc Ht— 7 t 

^n-7 2^<0*VN^*$r^:#< LoS#*^i: 
&fb h/w^ LT 5 t v n 5 R9Jtia s £: C 5 fc 

3§fe#y v-v^vsr/Bi^cit-a-, o. 4~o. 75m© 

ttBfc*3J:SH:, Ttt*&c-7 4 b©ffi«Sr^:«)^r 
20 £ 2*11* LV\ H6 (b) !^t±Mo-7 4 

a », 9Hfen-7 2 £©ttttH**£V*fcRI#l«ill;i8Wrt- 

r<D— yT'giJS- h-r—7 i>mm-r^> t# 

^-ttSi&^fcS;! td^fe. T«n-7 4bO^V^ 
^S<tt) t*#<tsr i^M*L<, **ig^fig-t? 
lis 0. 8~1. 5mm<Oj6H(C/j:SJ: ±«»n- 
74 acote«^«>5r t^M*bV\ rtvtc.fcij, _h 
T^«&cr-9 4b, 4 a <0^^^<D«|gSr+^#$; 
-tt^r t7)ST?#.5 0 ±^D- 7 4al*©S^ 
30 ©a««1t2 3©»»hA'^SrW«Ufci:i-6, 1. 0 
~1. 2 k g f /cmt?fcofc<D|C*J-L, TW^ci — 7 4 
b *i&(nibfc*5tEK?gtt»c*JV^Tttl . 5 k g f /en® 

tL„ -hT#t*&cr-7 4 b, 4a©S«B-?2^ 

[0 0 5 4] ilBJiTW^ci — 74 b, 4 a cD^l 

7 4 b, 4 a<D*ti^i%<Z>MmZ+ft&n£ltZ>Z.k& 
40 i"^t3*>, H6 (a) i:*WcTMo-7 4 

Wi<DMWVte. 2. 0~3. 5nun<D^]/f:|C-rsr 
*LV\ — 116 (b) f^Lfc±W*&o-54 a <D 

14. -C#Sfc*(t^cj-7 2 i:**^*^.}; pCfSr 

**Jfe^«©^B-ei4, 4~6mmCD«JUd-^r k&W. 
50 *L. V% ° 
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[0 0 5 5] _hfETWS&n-7 4 b tt, »&o- 

•T— 7 ZmZ&t-ftcib. TMo-7 4 b<75tt4 1 b 
<D 7 U-*?tz.t>*ht£ D?iIttJ;oT=-y T'SCCOg^ 

vscHC^riRj^Sb-f £fcit>T#y&p — 7 4 btcJfc^T 
®t|4AW^6<^ -ttfci&i3-7 4 b<D#4 1 aKtt^U 

TVkf&v — 74 b(7>$ft4 1 b<D#@£r7nm£U:(£l-5i: 
tt>^, -kffei&n — 74 b<D(ft4 1 a <Dm&& 6n<m&.T 

[0 0 5 6] irt. — ?2|£*H-5-hTffc*&n 

-74b, 4 aco^5gSr^n-5 2«kt5 t>5i<:&3<fc 
5 t> ±TMd-7 4 b, 4aSy 

*as*«7cU ±«u-7 4b{:ltn-7 2i©=-> 

:/tt*r»ifii-s h-r- fi^#<^sfc«>, s«p-7 2 

A/FJ£<£> h-t— 7\z£Z> ht-ili«A7l:o4«s 

-74b, 4 a©i»ig^lfea — 7 2 J; t,a< L-rr 

•?ffc&<ft*K Ttt*&a — 7 4 a {c*5VN-CH^a — 7 
2/J^S^^t bfc Ft-7«5 h-7" — 6fiiJtcM$ 
*U-< < ft <0 , ±IEV— /vgptf 1 0 {ciSfiJ^#S:d»lt 
tLt 5 iilc&S. ^^-C% ZO&n — 7 2lc*J-r^Jb 
T«n-7 4b, 4 a cDJKtfgJfcW:, JiRSrSifca — 9 

2 ^jawjc h 7— 7 *s#» l^v mm. b < 

T«*&o — 9 4 atcolvCttSMfeo — 7 2 
ftLfeft- 7Srh7— *5"<6«fcI3U ±!E->— 
/vSStft 1 0 fcilHSI*A#«i34>«>fe*v^a«j!H9:je^-* n 
fc*sS*Lv\, r©J:5i:« I«in-7 2l^t5±T 
«&n — 5 4b, 4 a ©-€rtt-?iX(Oi»^«:dSBlVN{cS^ 
Z>&0 K&m& a - 7 ©iHaSM: SrlS J£-T 6 r. i: lc J: o T 
t>, ±T«*&n-94 b, 4 a ©*;h^ft©«tB«:+# 

[0 0 5 7] *^Kl«**#Wfc0W£n-7 , ©*#H: 
ftcoffl <fi©*#ttHl©a«aS1ti:IHI 

l«D- 7 4a 

— 7 — 

• 2 5kg /cm 

• o — 7@ : 1 6 mm, : 6mm TxTK^v^Jf: : 5 



n — 7 2!C*f-r5^&^4 : 1mm 

• ^«n-9 2(C*f1-^i^)iit : 0. 8fg (51&P-7 
2©mte4:{ilM*(Rl) TMn-7 4b 

—7— 

• 4 0kg /cm 

• (3 — 7@ : 1 3mm, : 8mm Xtfl/i/fajg. : 
2 . 5mm 

• — 9 2(C*J-i-5*V^^» : 0. 5mm 

10 •3MfcB-?2lC#-*-5««tfc : 0. 5ffiF (3Mfen-7 
2©[§]iiEi:tei$*;*fa) 

[0 0 5 8] CHJfe^2] JSkJC, El7SrfflV^, 

*^#?j££;ftTV^±{I!©#fe*&n — 74 acoftfr*) 
(d, i©<*gp^-|C4ti:^-e«^$HSTv ? 7-^8Sr^ 
►)#U"CV^ 0 rtvtcituli, 7^f- ^8©lHl^«fc 
orafJl-fb^W K3©TWfcA9at>5 ti-S h7— 
7 3** y^— 6 {BKcM^^^co-e, jSS-ffc/v— K 3 <D 
20 T«Cf!l»*h7— 73»»6*<*5» JMHfc:/ W— K 3 «: 

— 74 b t7iJf-^ 8 ht-f 

7* W-— K 3 (OTU t gMfeo — 7 2 TS5<Oi/— /wgBfcf 1 0 
tc:ti:hT--7#?gi?lc< <ftS<DT?, «!^/£#jt<D->- 
/v^Wtl OSrfflV^T^Lfciii^Sr^-f-Srt^-Ct 
30 S„ &*5, T'ST— ? S<DVt.K>*)KTV'<r— * 8 ©WlSP 

^tc jj? y T/i-mjm-emm $ tvs 7* 5 ^ n - 7 0 

[0 0 5 9] (3WS»»3] H8*fflV^-C» 3£fc 

<7W^>-T?^$ttSTW«&ia-7 4 b<D^!9{C, ^ 
©*WB»fc 4 fei-?is8^57^7-? 8 *) #«t 
TVn^c fiaMf-74at7v ; 7 

7*W— K3(DTast^D — 7 2Ta5<D^-7Ug(5Wl 0 
S» /«C*5, JilEHJte^fi82 irlH«lTv ? 7— * 8©ft*?«5 

(ci. r^7-i? 8 (owu&iztfy ^^/umm-^m^ 

ivZ /7 v-n -7 SrSl i? #»tT«^ LT h mm<0%)%:& 
[00 60] CHJS^fii 4 ] 1119X^12)1 OSrffl 

50 at#Wfcl4£;*»1»l i:ra«<0#*fcSrfll*.TV^S 0 
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@9 (a) (C^-TJ;5(-. m.&v-7 2\zm&LXmfe 

-f~2> <fc 0 l;[HfitTV^ 0 09 (b) ^k6fe#^SlA 
li v Mo — © b-T— &y<— Mfrt><r> b-T— mW> 
4r*b-CVN^ 0 £f Cv Hamate. — 9jfi^"C<0 h 

14, *y^-ft©*OTF -r—*?$J& p-72 .h^SBi^ 

fcffiisE© b-i— SrgHfeP-9 2 tcOgKttgP^ilUT*^ 

[0 06 1] i©<fc 5fc*IB£r&»f-»j£-r5;fc.«>fc: 
(i> 110t/Tt2*©Mo-74a, 4b©ftS« 
R8t£0. 2~2mm<D^Htc-rScD/i5J;V\ r*U4i<fc 20 
©a&Jc.fcS,, i-ft;b1b, ±iE2#©{itji&n-9fS©S: 
MfSBStfSO. 2mmEtm5t, K±Tft^n-7 4 
a, 4bt^n-7 2«*^fcf« (EllO^ill 

•5 0 ^<o±tb hi — mm&m&v—? 2 <D&^jj fa-ex 
w^K&otcM&ia-zmmmmQmn b-r- 

o-C5F*&-rlc4 9«V\ *fc±ia2*W^n-7 4 
a, 4 b©fl»52mn,e[±|^5i, — -S-JbiE&l 

m®Qm^ffiAL,tc b-r-iim^mmmmm^taxi^ 30 

< J: 5fetttLtf£C. ®E#W&6B£IBl*I© 

-9 2©[ffl$rjiiSL.£ 5 ilTSffi^aMSX, gi&n-9 
2fc*f-t"5 HtHWt#Wei:4oTL* 5o -© 
4:51-, _hlE2;fc©#Mi&n— 9 4 a, 4 b ©SMIfflKtS: 
0. 2~2mm©®ffl|;if£;£Lfc»^K:|4|g|l 0©$E*4 

m&mzm^Mc b-r- ft#asia«u stems (b) 
<o&WiZfr%ix-7jiLtcb-r-<o&m&&m^nt>th. m 

[0 0 6 2] &*5, El*©0!|-ef4, b"7— *s"<— 
T{fci&D-9 4 b i©ffltc, T*"— *JbB*»fc#T/Sft 
tSJ»)SB6 aasi*J?lc$*l,-CV^ 0 

[0 0 6 3] H 1 1 14, #!&!feJ£te(C'Gfc53Hfe&g©efc 
a«©«WH-C«>*. d©&&0!|-m, 9E&0-9 2 
mWLX®mi-Z>2*<DW%;v-7 4 a, 4bi« 

«*&^-<5J:5*«ffiM!3fefc3S:o-cv^S. r*U42#©ffc 50 



;£o— 74a, 4 b 1:114$ *;ft,fc^:i£fc::j3v*T:E«i;:?& 
ity?*) ^mmi,tcbi—te±ffim<oTm%;a-7 4 

© J; 5 fc««©Wv^»»5T*£-e b-7— ©?$®* 

< , Mitt h"7— l*jii«»&9lftasy h©^—JR 
frT5 bi— «r<£M-e^2.o *LT^^I«§«p 

[0 0 6 4] B12I4, «6©3kA«0»WB|-e*>*o - 
©0iJ-ei4, 112 (b) {e*-r45t£, gMfen-92{e 
&ftfeLT®iJfclh3 2#©tfeS£ci-9 4 a, 4b©Sf* 
ffl©j^ft*aU:«fcttB^aT«*&n — ? 4 b 4 DT 
«SHtft5±Mo-?4 a©3r#g< fc5 4 p(-L 

7 2t©8*t^fe5„ 2*©«c-74a, 4b 

14 h -r—&»k%tZ%: 0 h i"So b -7— ©ittf ft # tt^PP 
■^UT^Sc Z.<7>&L&.mhteg i t£*)mi 2 (a) ©J: 
5<-2*©#ti^n — 74 a, 4b©ftf*[5|©I$i!§ 
LV^, fc.5V^4, TfitCfcot h-7— ©«R3@6©±«K 
^4fcSi-5TW*&o— 74 b©#tfsftv^, ffigB4>?© 
b 7" — ©Bfct fc L*ft t tt±*©ilft7* u— K 3 4£ 
aj^fnl*»5 fc©MC5. ^S'fk^'W— K3 3 

Hi^^ttS tEll 3lc^i-e^#^BlE©fRjt^ h-^- 

5. r^tm^ip, mi 2 (b) <d£ok b-r— mm<o 

T«li:ttlt5±«»n-?4 b©*#ifi!P-7 2|: 
aH-SHSSjfiSitffivi. h-7— ©5*:^W-r^-|p]^T[^ 
I?{ct5c»j, WJi-fb^v— K3«WBJ: <? b-T- (DMtitUV 

BTMp-5 4 bJc<tTfi:Vh-7— JR^«ffi)^M$H 

i t (4«SV\ 

[0 0 6 5] **5, El 1 4 \Z.7frt£ 5 (C7*U— KJSSJ© 
2 tjf^-fk^W— K3©— ©^^gpl-^.jK> 
S?©V-/HB#6 1 Srl**3itf r t T? h7—©il^ttiL 

[0 0 6 6] HI 1 5 14, JJ{-flfe©aS:^J©SiME|-C*) 
5., r©0>m4, Sfo-7 2©Mlcftl!4LT}¥JIt 
S«>-/ufiC*f6 0*«*.rfe5, 1115 (b) {c^-fJ: 
5 f^SK^— 2 3 ©j^*rRj©ft ^ L 2 (4^ 2 *©#t 
if&o — 9 4 a, 4b 2 1, 2 2 (cj: oT^*iX/cgP5>© 

1 2lZ.7jk^tc£ 5l:2$©Mo- 9 4 a, 4b©^(C 
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ms-ivtimm-i. h^--<DjE^>*5jis< js^^*sv>T*#* • mytwmm ■■ o p c 

b7— d'iftttiU 5 t ttv^, • g?H®<£ : itiMSC- 8 5 0V, S^&^gB (®&gp) 

fcfe, 12115 (a) td^i-«t 5JC^n — 7 2«S^*f -10 0V 

1,^-/^2 3 ^g^<!4UTjfJE-rS. rOBth-^-— CD (7) h-^— 7 

5 (b) ©(WBStc^-f-J; J^mU6 0^2*<D <DW7-*#©b7-— {^^fl^l : 1 On m 

«*&o-7 4 a , 4 b Ktfc**tfc««SrJt^<— TS. £. • *f-8s#J : ifcMSS' V 0 . 7 w t %mM 

<D£5^zzb^t8t&frb<Db-r~-<Dmfr&B.mz.m [006 9] jbcjoMiiK'j-Juf* 2&<Dmmv—7 

[0 0 6 7] 10 «54U5Wilc4ofe. COfcft^^HfciSrl^Lt^ 

09 (a) H*-*-9Mfc3S«lC:lsv*T, ^Tfcfrl©;* jg/UfcT* V— K 3 ©T#fctt bT— 

f-F(i2 0 Omm/s e c-C. BMHa 9 KEHES* ?>1\ IBJ^^u— Kfc J: 9 ttfc: b7"Hi*«r— J^R-fit 

fco S«P-72liifi2 10mm/sec^ S^ftHel ifcTMc w 7 4 b i!5 b:7 — 

DfcEHES-fr/t. ±T«n-7 4 a, 4 b ©gMfHRS y^-WldH-fSISJt^C, SiftB — 9 2©T«fct»W 

[ 0 0 6 8 J ^©flfc<D*«£«J*»««Pfi.#ttRt>5»^ [0 0 7 0] 

(1) «ifl:^W-K3 53*, 2«^§r- 7 5 0V, T«*& 
•**SC !7W^VrfA 20 o — 7 4 b «<&£— 9 5 0 VtCfS^-f-S,, -bfty&o — 7 
•J?* 2mm 4 bttipLf&D — 7 2 ilHliet?fc5, * LTilSftffcRtf 

• l*jS*t?<07'WKf $ 11mm Stn-7 2ilIS-3 3 0mm/s eclC±#S*t 
. u — y— \Z.M1rZ>-7u— K&V>ii"*** 0. 6mm IH&i^Srfr ofcrt*, EI 1 0 (Dmmit^U— K±*^— 

• ^v-KS^^ibift^-CcD^taba 0. 5 6 b«B-5T0^7 bT=?g|56 c & if^-rs 
mm b -7-— CDJiSltfcfii&jg 2 0 0 mm/ s e c <DB$ t m£ IH^ 

(2) S«d-7 2 (flsjfc-frtfe) B 4 fcHRIMH -efeofc. r O i 5 1 h t-JR**5fii<S^4fc», /n 

• b-I/j; b^-fT"-?, B-7-ffii2 0mm?« T/W ^7, KOBi^^moftiK^ RTfg(C^5 0 
5^(-0. 3mmt*:y7\ S1£0. 1mm, fgrtiO. 2mm &p — 7 2 .7 5 0 VK Lfc**TtfeS&o — 7 4 
74 5S©MT?7t^ MDI^5 C b#-8 5 0V, ±«o-7 4b^-6 5 0V©^ 

htt^jK^SEttvya-^ttaS 0K*-SR 30 JcLTt>BI**«*ftte«tt-*«l*«*#fe*i//t. 

2115) fc=»— ^-ff^U 5 0tt?fi9 0^»f5„ [00 7 1] 

• o-?-*Bft«J*JbT/V5B55 1 t«l«®5 2 £ [5HJS#I3] £ttfl| 1 i: IHMItea««ft&aMM>A*J9V'> 
3 : 7©#J-^-eStW$*S. 5fl*, T{Bd<Bf£Btf>Ttfl-*&n — 9 4 b ©XxK V^gB^-O 

(3) T«P-7 4a ^ftSttJiWOttllOJ:^*--*^ b i *) 2mmg 

— 7 a — 54a, 4 b<DM<D«gg|5-eJ:^<D h-7"— ©^t/d 
•B-7:il3mm Vi?f*)JfC : @ 3 mm L2*&£i\ 111 1 4 td^f J: 5 1-7* U— Kffig)5<D^n 
•^V^^:0. 5mm — 7 2 t ^1-ffcT* V— K 3 <D^gS^IC^^V^(0-> 
•»3Mfco-?aiaw:: 0. 5f£5& Wmfe) -^SW6 lSr^iitfrt-eh-r— ©»tvfflUSr6Sjt 

(4) lMo-7 4b 40 t75*T?#fc 0 

• *t?(SF : #— &3ifiS?S#y ?P-*:x*/tf:/v*n [0 0 7 2] 

- 7 mmm 4 ] ms^j 1 t mwmi&& t mvm& zm v * 

•B-7:|13mm 7. stf>i?*|J£ : @ 3 mm 5-4*, 3g&n — 7 2 ©g^[R]cOS$fi^2 2t!:©#*&n 

■^M: 1mm —54a, 4 b (D^ztfV^S;* J; <0 ft < , ^*{feo — 7 

• *f»ifen — -7i»Sltt: : 0. 8{£3g 0BHI4E) -ffiSBK^7*7 V#<7>>— /HSMtd'^&LTV^,, -€r b 

(5) St'ftS'^ T^V-/l-Si'«-(D^^r[6]©ft$«l2ll 5 (b) (C^i-J; 
•150^ (WftBF^A^^fl) 5"*l^27(s:<D#t*&ci-7 4 a, 4 b fc»5**tfc««©« 

•EI-7 5 0V ©fcft^2*OMn-7 4 a> 4 b <D bT— ag^JI^ 

(6) i**K7Al 50 let >?^c2-7 2 ©«ggp*[Rj^© bT— ©B*:#fc*L35* 
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27 

[oo73] &mmMf&<Dm.&mw.^£tu*. « 

[0 0 7 4] 

m&utttco&mm®-?. mm-m.mm^u^x^ 20 

[0 0 7 5] W5fc^2©5U&gejc,fc*U;f, JilE 

tl^toT. r©^|fc#J«9a>k^m#JSmtt-9Mfe 
^J^«S^lc^^n. ^^itC,toT#Ilc 30 

[0 0 7 6] Sfc, »#«3©3Mfe££gt;iJ:*Uf, Stfe 
3£SB*f ©_h;!y tc#» b fc3Mfe#J £ H ?^&5Hfe#.iffj t JBg|$ 

[00 7 7] if^4©^,«aiS{c«J:n« x Slfe 

R W icttaLtt^JH-SfSfli^K-t- <fc 5 K*2M- 5 <D 
© * * ffig-T 5ii«<, 5Hfc8S*» f> ©gMfesu^tsc £ 



) «fPS¥9- 2 3 6 9 7 9 

So 

[0 0 7 8] *fc, ft*^5<D^^e(cJ:n«, 

■fc A'rtfcaifcSOSrfiiJ* lt«g3H- £ r t *i-c# ft©-c. 

* 5 r. Sfc{fe©*&^J&^£A:?©fg£Sr 
[0 0 7 9] *fc, tt**6©»4J«SIl::J:;h,tf, 

A < MKff* $ 5 1 1 1> . &4Md«fHtt*ttffiBit(a> 
[0 0 8 0] ^*«7©^^«(c:J;ntf, 

[0 0 8 1] **u Pt^*8©m4fe^©{-J:^«. 

[0 0 8 2] ft*«9©attUS«t-<t*vtf, gg- 

awmazmtK <fc o t^j^ t tm-m&nm 
o x m&mi&#mm* t wie^ - m.vmm&utt t ©^ 

Jc(B]±$-1i-S©-e, ^«©J@S?FJ£^SA7©5S^ 
[0 0 8 3] BjfcSl 0©m«^fSJcJ;tLtf, 
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29 

[0 0 8 4] ffsfcJS 1 1 75M 1 4 ©SMtC J:n»iv 

fc«KrtfcjfrJ£©»^ffi*£C$*-C, P99lttXHKIft 
tOT-*8Mt*d*ll*iM* i: ©DB©a«IB©IIW»ffc9«J*»K 
fTfttSiJCLt^SOT?, gMfe#JjS£r#-L©giteaiJ 

■ ©#«*&—- fb*»JBff— J£*b*H;h„ fyjltf^fclMfc© 

^ztcfr<D^-/u&$t<Dffim&ffimt^ti'o. -©<t 5 

4 , /-A^6#«lfl»Lfe!li'*5. 

[0 0 8 5] fltsJt^i i©3Mfc*«teJ:*uf» _h 
e*-»««att«H»«- 1 ^-a{fe«"J«*&SiJ*j t ©** am 

AS l SU 1 ! 2 ©3l«i#Jffci&gp#-© 5 ^0Mfe3JS£f#K <fc 

©-?, a«3Wfi«f«:±©atf«iJ« ©#«*— (k^»JBJ»- 

[0 0 8 6] ItftSl 2©3MteB«fcJ:*ttf» m 

SBttP^SK: J: *±IEB l 2 ©3lffe3!ltfc*&«l5«-ffl 

^©0f3£©m*»*K:j:*)s 0fa©«ttfcflfmbfcs«i 4 o 
±BEgrJfe©«#?&*fcJ:*K 

^«j6f!l«M«P«-fl!U-aRi@li-*J:5ti--5©-e, a 

a©flsv^atasT* if-es«S"j©^iis^®v^^-e 

<MMSK*flf*5Mfc»MSt©aA^<c<, )fe*i:L-ca 



) #M^P9-2 3 6 9 7 9 

[0087] aits n&xi 3<D2M*mn\z:£iritt s m 
i r&m 2 ©m«sij^*&mj©i^^ife»ja«ffr^*f-r5 

Mfci**nfca««i©ffi*^i*v^**»?,, sftav&a 

^*l^^tcfcV^Ttt^fl!l^5*C#ttJ-t-^|fe^J©^AlSr 
"CIS. 

[0 0 8 8] 4©3Mfc«1Efc.fc*i,tf, fg 

-AtW^©a4MdilM&«W©IBfc!**^fc5i«MBI©ff 

©^f&£> »iw«B*ffcj:o-r*iwi-6©"c» mmfen 
tmmmi. <o ©a«sw©ai^«L*-8SjhT?# s. 

[■9©1R¥&M9U 

[01] JHH*ttlc«sa*a^©MMKaBI. 

[IS 2] *&9!&lffi^*«M^/ttm©*EMH*J* 

0. 

[S3] ^«^«©^a-7jaia©t£Aia. 

[04] (a) Rtf (b) ttl^attlS©a«n-50 

ifcW0 o 

[0 5] £&*yicff S 3MfeSB©MB&#fr£0o 

[B6] (a) «^o-7tT«^n-9i©««Sa5 

©*fc*B. (b) tt^lfeci-7i:Ji#*&ci-7i:©^fi4 

SB©ifc*:0o 

[0 7] m<ommmm^^m^mm<ommmo 

[0 8] H^flfe©HJfi^^#5^lfeagfi©SiM0o 

[09] (a) i*jEtem<omteMmiz&kZ>m&.mm<o%i 
mm. (b) ttmsMfeSfiMrt-c© h-?— »»©»mh. 

[010] i^a<fe3se©#®a5©gftM0o 

[0ii] nsiflm&KoacAMonnBg. 

[0i2] (a) ttaatsifl-?©ft-#t©ai 
0. (b) »i^^«sg©ft&©g6:A^j©iftig0. 

[013] i^f^-e© h-^-- ^»©tftig0 o 

[014] naWKBOXRittOttAlfOBinB. 
[015] (a) RTf (b) «:|^aife^e©IEt-te©5S: 

a^j©aw0. 

[016] (a) RXf (b) l4WJC#5a«n-7 

[017] Sl3fe^J(c«S^<fe36e©iftM0. 
[018] flfe©«l*«»J(C#S»«S11©lftlW0 o 

1 S!)t#K7A 
2 

3 MflS^V-K 

4 a ±^*&o-7 

4 b T«o-7 

5 7yf-^ 
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#W9-2 3 6 9 7 9 



6 
7 
8 

1 0 

2 1 
2 2 
2 3 
2 4 
2 5 



32 



2 6 mm b i"{ 

27 * y-~>^e 

4 1a ±«*&n-^$4 

4 1b TifeS&n-^ijifi 

5 1 

5 2 

t Jfcftj&ffiRlffi 

6 0 v— /WgWt 



[Bl] [02] 





C4 ) 



1 3] 




/ 

V 



U--%-' II ^ " 






JP0600163. DAT 



Page. 41 



( 18 ) &m¥-9-2 3 6 9 7 9 




[014] 
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( 19 ) #gf§¥9 - 2 3 6 9 7 9 



[HI 2] [Ell 5] [Ell 7] 
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